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EXECUTIVE SUMMARY

The U.5. Army has been systematically preparing for a modern battle-~
field of unparalleled lethality and fluidity that has required a
fundsmentsl re-evaluation and re-organization of its resources in meeting
its primary operational mission. It is timely that the U.S. Army Training
and Doctrine Command (TRADOC) should seek to further define the modern
soldier in terms of capabilities and limitations indivdually and as
tactical groups. The pivot for combat success is with the individusl
soldier vho acts cohesively with his basic operationsl unit snd leaders to
OVeTCOme 8 BOTE DURMETOUS enemy.

Masnaging the soldier dimensions is imperative. It is our funda-
meutal coocept that such mansgement is achievable. We ackpnowledge that
there is a technique gap that exists between the scientific-technical
literature, its quantification, and its implewentstion. The problerm is
that this body of information must be organized, distilled, evaluated, and
translsted into workable, usable tools that predict systems performance
accurately. We believe that our study, "Soldier Dimension in Battle,” has
provided methodology for synthesizing these data. Our reports have been
submitted to the U.S. Army Soldier Support Center, Fort Benjamin Harrison,
Indisna and in addition to this final report include:

e Volume 2, Systems Performance Measurement
e Volume 3, Individual and Group Characteristics
e Volume 4, Leader/Manager Actions

All four of these volumes actively support one or more of the U.S. Army
Buman Goals.

System Performance Meassures

We are concerned with studying current and potential measures of
system performance for their possible usefulpess as dependent and inde-
pendent variables in the combat equation, as a means of testing doctrinal
concepts, as components in wergsme formulations, and as measures of
readiness useful to the work of trainers and training managers. Perform-
ance sssessment and sppraisal of individuals and systems is nothing new to
the Army. It has extensively pursued mechanisms to schieve these
objectives. We studied several of these mechanisms and their processes
that are available in various sources of doctrine such as Army regula-
tions, maouals, ARTEPS, training circulars, and related research
documents.

Metbodology

We then looked closely at 11 of the procedures and programs
described or studied in & variety of unclassified Army sources, that wve
believe were worthwhile to pursue in depth, and trested each of these
individually in our snalyses. 1In addition, we also condidered messures of
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system performance in general from the civilian litersture, and other
types of such measurement used in the Army (e.g., Marine Corps Combat
Readiness Evaluation Systeum).

We analyzed our findings of the 11 programs and procedures in terms
of aspects of the two major uses with which we are concerned:

o Dats utility--usefulness in terms of types of data to research
goals in general, Volume 2, Table 2-1.

o Militery utjility--usefulness to s company commander as a means to
take actions which will enhance combat readiness, and usefulness
to military researchers ss dependent and independent variables in
predicting system performance relevant to a combat equation,
Volume 2, Table 2-2.

[ h e T ) £ e

From our study of sources snd our treatment of the data as exhibited
in these two tables, we have concluded that the best measures of systems
performance for the purpose of this study are unit ARTEPs. The results of
ARTEPs are meant to tell trainers/leaders what their strengths and weak-
nesses are in terms of their units' readiness to perform in combat. It
also is a diagnostic instrument st the unit level that inherently requires
performance at the level of the individusl soldier. This fact obviates
the need of military resesrchers to estimate combat effectiveness by
aggregating soldier data individually.

$QTs are similar evaluations of MOS/soldier skills and remain
important to the company commander in achieving and appraising unit
effectivemess, Field Training Exercises, especially those that are not
closely derived from ARTEPs, can provide additional sources of data as
dependent variables in the combat equation, but they generally would not
add appreciable information as independent variables because of their
relative infrequency, special purpose nature, redundance of information
provided by ARTEPs or the expense of conducting them. We have concluded
that unit ARTEPs are the best measures of system performance for use as
dependent and independent variables in a combat equation.

Our study has focused on doctrine related to ARTEPs and other
measures. A problem can exist because much can be lost in the translation
of doctrine into action. How ARTEPs are actually cerried out under
various conditions of terrain, weather, and material availability can both
diminish or enhance their useability in predicting combat effectiveness
generally or in terms of specific scenarios. We also see a minor problem
in applying ARTEPs date as it now stands. The formative purposes of
ARTEPs are adequately served by their division into three levels of
difficulty, on the onme hand, snd the after action critique, on the other.
In terms of a combat equation the former result may be too crude and the
latter results may be too specific. We are convinced that they do provide
the most economic opportunity for obteining the necessary types of dats.
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We believe ARTEPs data systematically sccumulated at the Nationasl Training
Center will be most adventageous in fundamentsl and developmental stages
of combat effectiveness analyses.

Individual and Group Characteristics

The study of individuals and groups in the form of the Soldier
Dimension represents a continuation of social science and systems science
applications in the bistory of Army research. It also represents s shift
in emphasis that is taking place in business and industry as wvell.
Productivity is the goal and, for the Army, productivity is defined as
force readiness and ultimately combat effectiveness in the form of the
imposition of combat power. Part of this shift ip emphssis is due to
cultural and technical advances by which:

"...the mechanics of energy have been displaced from the
center of our sttention by the problems of information and
control: hov do you manage the thing once you bave it
running (Brumer, 1982, p. 42)."

The place where business and industry are searching for the answer
to this question is exemplified by a series of articles on productivity in

Fortupe msgazine:

" ..the epicenter of change lies in the way people work
together, the asres of management richest in potential
payoff (Burck, 1981, p. 68)."

It is not surprising to us that the Army, whose mission is characterized
by life-and death decisions, slso sees the key optimization issue in terms
of the Soldier Dimension but with an additionsl sense of urgency:

"The humac side of the combat equation, which is made up of
such things as incentives, values, attitudes, will,
cohesion, snd commitment, offers the greatest order of
magnitude potention for increases in combat power and force
readiness (50W, 1981, p. C3)."

Implicit in this statement is 8 recognition by the Army of the criticsl
importance of anticipatory organizationsl design. The lethality and
wobility of modern weapons technology are so out of proportion to history
that they demand systematic, comprehensive preparation. The wmost prcbable
lessons of combat must be learned in advance since there will be no time
to effectively asdapt within the framevork of an sctual conflict. Its
technology is making the Army somewhat like a very low flying air force,
snd the Army's efforts to redesign structure, strategy and tactics are
mirrored in this saslogy. S50 too does this Scldier Dimemsion research
bave its eye on the future as well as the present.

We sought to relate the Scldier Dimension to the broader context of
scientific theory st s number of points im Volume 3. For example, we
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vieved soldier effectiveness in terms of adaptability and survival under
stress in terms of survival of the "fitted”. We hsve slso empbasized the
importance of cognitive-bebaviorism, situstionsl analysis, and systems
theory because of our focus on buman performance, intersctionisw, and the
dynamics of individual and group adaptation.

The productivity quests of civilien business and industry on the one
band and the Army on the other are for survival. They share ground that
most scientists will recognize as the objectives of anmy of their
disciplines, pamely to describe and understand the part of the universe
one's specialty focuses on so that one can better predict snd control
one's future. In dealing with the many complexities of the universe,
science has found it necessary to partition itself into a number of
subspecialties because it is a humar endeavor and humans have their
limitations. These subspecialties hsve given rise to an immense amount of
information whose impact ignores the analytic boundaries of science which
gave rise to it. Our task has been in the integration of tbis information,
all of which is rapidly developing in separate scientific areas sc that
the impacts can be described and effective sdaptation can be reaslized.

Tazonomy and Classification Systems

We devised a system of taxonomy and classification in order to deal
vith the wealth of information from the scientific specialties in biology,
psychology, sociology, and sntbropology. This syetem allowe us to analyze
and integrate the diverse, and sometimes conflicting dats, in & pew and
useful way because it is premiged on observable and measurable actions
that individuals and groups take in real situstions. Our system of data
organization was designed not only to comprehend existing data, but also
to be useful ten years from now for an Army leader/resesrcher faced with
the problem of estimating how some piece of research on brain chemicals,
motivation, or bystander spathy can be applied in terms of enhancing
combat effectiveness. The comprehensiveness of the system is unique. The
wost important assumptions that underline the taxonomy and classification
system are summariged:

1. Humans are complex organiems.

2. Humans are built to engage their environments in all four
dimensions of environmental information and must do sc in an
integrated way to survive.

3. Humans use their experience of engagements with their environ-
ment to enhance their survival. They are self-correcting
organisms,

4, HBumsns use socisl groups to enhsnce their survival,

5. Humans and their groups are resources for their own survival in
encounters with other features of the environment.




6. Soldiers and soldier groups are resources which societies use to
enhance their survival,

7. Societies will survive to the extent that tbey can prepare
soldiers through individusl and group experiences to survive
combat engagements in wvarfare at the expense of their
opponents.

The taxonomy and classificetion system for individual transactions
relative to salient festures of the environment is summarized in Volume 3,
Table 3~2 and the supporting text. An snalogous system ie used for the
presentation of group factors. In eddition, this method permits the
realistic treatwment of individuals sand groups pot in a vacuum or as
abstractable units but as perticipants in engagements with the levels cof
4t environment which determine their survivability. We also present
examples of analogies between individuals and different kinds of groups
(Volume 3, Tables 3-5 and 3-6) that follow from the methodology.

The system not only allows us to arrange the variety, diversity, and
complexity of date on human functioning in an integrated manner, but it
allows us to reconcile a wealth of conflicting research both within and
across the disciplines we have encountered. For example, we demonstrate
bow opposing information from studies of personalty, cognitiopn, emotion,
and social motives, on the onme hand; and information from learning theory
and situational asnalysis, on the other; camn be made to coincide for useful
purposes. Both types of data, individual and environmental, determine
performance but they have their short-and long term effects irn substan-
tially different ways. Our system is comprehensive to the degree that it
encompasses not only traditional research and logic, but also new research
ewmphasizing the cybernetic nature of human biosocial existence. Not only
does the brain affect the way people relate, but their history of socisl
interaction changes the biological face of the brain according to recent
cross~cultural neurological studies.

Our system provides an insight into the criticality of how environ-
mental trensactions determine the way the brain thinks, and how this fact
is important to organizational success. Manipulation of the environment
is the ounly way that leaders/managers can bring about changes in
individusl performance and thinking consistent with the goals of the
organization., They, along with orgsnizational policies/programs/pro-
cedures, are the transmitters of culture, They are the most important way
in which organization-relevant performance becomes part of the individual.
Volume 3 expresses the need for leaders to approach their soldiers
through the systemstic spplication of the primciples of lesrning theory to
schieve the soldier identity, cohesion, and commitment. The taxonomy and
classification system has also proven useful by providing new perspectives
and gev frameworks for anslyzing, synthesizing, and using scientific and
military information for the enhancement of combat effectiveness. As a
perspective that systematically ties human and group functioning to a
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dynamic reality, it promotes wmultilevel analysis and integrated compre-
hensive action thet optimizes the complementary and interactive nature of
the factors we have defined.

lodividua) and Group Factors

We concluded that four major interdependent factors sre important in
the effective functioning of soldiers: physical health, job/task skills,
interpersonal skills, snd integrity/mental beslth, Examples of charscter-
istics pertipent to each factor and components are shown in Vclume 3,
Table 3-7. Each of these factors has from 5 to 11 sspects or features
that are of particular importance to soldier effectiveness. Examples of
these individual/characteristics include: wmaintenance reliability,
adaptability to stressors, persistence under stress, and skill variety.

Similarly, wve identified four major interdependent factors importsnt
in the effective functioning of soldier groups: msintenance functioos,
mission competence, deterrence competence, and unit integrity. Examples cf
characteristics pertinent to each factor and relevant measures are shown
in Volume 3, Table 3-8. Each of these factors has from 5 to 12 aspects
that are of particular importance to the effectiveness of soldier groups
and these are similar to those listed for soldier factors.

Leader-Management Actions

This study recognizes that good leadership is essentisl to good
soldier performance and these leadership issues are examined:

Definitions of Leadership
Theories of Leadership
Leader Evaluastion

Leader Controlled Elements
Leadership Goals

Leader Training

There is no generally accepted definition of leadership. There are
pearly as many definitions as there are writers in the field of leader-
ship. BEven major dictionaries say little more than leadership is what
leaders do. In any study, howvever, there is a need to define the protlem
and basic terms. This is needed to maintain persepective and focus. This
study bas used s definitiop taken from Leadership of the 1970s, a document
produced by the Army:

"Military Leadership is the process of influencipg human
bebavior so &s to accomplish the wmission of the
orgenization (Clement and Zeirdt, 1975)."

Leadership is one sspect of the broader term, management. Management
involves many matters which sust be dealt with by those in leadership
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positions which are not clearly part of the leadership function itself.
Management is defined in this study as:

"Mansgement is & socisl and technical process that utrilizes
resources, influences human action, and facilitates changes
in order to sccomplish an orgsnization's goals."

11 . f Lesdershi

There has been a clearly recognizable pattern in the development of
leadership theories. BEarly theories emphasized leader traits. Some of
these theories were called "Great Man" theories. They relied heavily on
biographical information in asttempting to isolate those factors believed
to make leaders great. Though such theories continue to be popular among
the lsy public, they were replsced in the professional literature with
theories which emphasized situations. Situations were thought to bave the
pover to create the needed qualities of leadership.

By World War 1I, there was 8 growing recognition of leadership as
one element in a dynamic interaction between the leader, the situastion,
and followvers. The importsnt elements of the early theories were
incorporated in the more comprehbensive, newer views. Each of the
theoretical views examined in this study contributes to the study in its

own unique way.

e Trait Theory - Though leadership cannot be conceptualized solely
in terms of traits, there are some qualities which
seem to contribute to the effectiveness of leaders
in most situations.

e Situational Theory - The quslities and procedures needed for
effective leadership will be dictated, in part, by
the demards of the situation.

@ Decision Theory ~ The decision making procedure can be described
in a way that improves decision-making effective~

® Path-Goal Theory - Path-goal theory emphasizes the need for the
leader to knov subordinates well and to use this
knowledge to effectively influence the subordirate
along a goal fulfillment path.

o Fiedler's Contingency Theory - Fiedler's theory focuses atteation
on leader-follower relations, task structure and
difficulty, leader position powver, and how the
interaction of these three factors determines
whether a task-oriented or a relationship oriented
leadership style will be most effective.




i

® Transactional Theory - Transactional theory points out the
dynamic interaction that takes place between the
leader, follovers, snd the situation and recog-
nizes that each affects the other continuously.

® Pover Theory - Power tbeory describes the five basic types of
influence available to & leader and explains how
each type of influence affects various kinds of
outcomes of leader~follower relationships.

Lesder Bebavior

Studies of leader behavior have resulted in the identification of 14
categories of behaviors which incorporate all of the essential elements of
leadership. This study found that the Army's procedure for assessing
leaders, using the 17 categories on DA Form 2166~6 Oct. 81, touches on
all of these 14 essential elemente. It was slso found that the Army has
identified a number of leader behaviors which it teaches teo its officers.
These behaviors have been grouped into the categories used on DA Form
2166-~6 Oct. 81, in this study. These behavioral statements operationalize
the categories in which leaders are evaluated and provide a basis for the
use of more objective measurement procedures.

Leader Evalugtion

The grouping of behavioral statemente into the categories of leader
behavior already used to evaluate officer behavior provides the means for
going beyond evaluation based mainly op subjective professional judgment
to more precisely quantifisble behaviorsl statements. Thie can be done
through the use of 8 variety of measurement tools and procedures. The
rating given in each category is based on the wessurement of those
behaviors which make up each category. 1In order to fully implement &
prograw of assessment which is based mainly on objective measurement of
behaviors rather than subjective evslvation of categories of behavior, it
vill be necessary to develop and incorporate in the rating system such
procedures as self-reports, imputs from subordinates, naturalistic
observation, critical incident reports, rating scales, semantic differ-
entials, interviews, questionpaires, criterion referenced evaluations,
tests, and data from records.

The evsluation of Company Grade Officers should include all of the
categories of lesder activity and all of the behaviors suggested in this
study under each category. The emphasis ir these evaluatione must be on
improvement with experience rather than perfection from the beginning.
The leader who is threatened dy the potential long-range impact of an
error or weakness recorded early in his career will pot ideptify with the
organization imposing that threat as readily as he will identify with an
organization that views an early mistake ss an opportunity for learning
and revards the ensuing grovth. To vhatever extent Compapy Grade Officers
viev the evaluastion system as threatening rather than the basis for
professional development, the Army should strive to ovecome the bases for
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such attitudes. Evalustion of leaders must take account of the context in
which the leader is being evaluated. The evidence that leader traits and
bebaviors cannot be validly judged in isolation from their circumstances
is overvhelming.

Leader Controlled Elements
Kind of Pover Used

We have found that a leader bas five types of power or influence
he masy ';se and they are:

Reward
Referrent
Coercive
Expert
Legitimate

Each type of power is effective under certsin conditions and ineffective
in others.

Reward power works when the desired behavior already occurs with
some degree of frequency, the leader has control over effective
revards and can sdminister them, tiwe is available to develop the
desired frequency of behavior using reward procedures, and a
closer identifjication between leader and follower is desired.
Efforts to use reward power under conditions other than these
will be ineffective.

can be used vhen a strong identification exists
between leader and follower. That relationship is the essence of
referrent power. Where such an identification does not exist,
referrent power is ineffective.

Coercive power works effectively for a short time when task
completion is the only matter of real concern. It is ineffective
wvhen sstisfaction of personal goals is an important purpose to be
sccomplished or in any situation in which high task accomplish-
ment over a long period of time with the supervisor absent is
important.

is effective in situations in which expertise is
needed and the leader possesses such expertise. Efforts to
impose expertise wvhere it is not needed or to make & pretense at
being an expert when, in fact, ome is not, will have negative
consequences.

. When leader and follower share a tradition or
cultural heritage which endows the leadership position with
suthority vhich the leader and the follower accept, legitimate
pover provides the leader with that might be considered the best
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of all leadership situations. It has been pointed out repeatedly
by oumerous authorities, however, that the common heritage of
leaders and followvers which bhas included the tradition of
military authority seems to bhave been lost as the wmilitary
services bave attracted increasing oumbers of young people from
diverse cultural bsckgrounds. Leader actions which depend on
legitimate authority are not presently bhighly effective.

Leedership Stvle

Many factors contribute to leadership style. Manner and bearing,
intelligence, knowledge, rank, persuasiveness, and experience are among
the factors which contribute to style. Each of these probably contributes
to the effectiveness of the leader's actions to some extent in some
situstions. Only tvo factors, bowever, seem to consistently impact io an
important way oo leader effectiveness. These two factors are:

(1) Consideration
(2) Task Orientation

Consideration refers to a leadership style that emphasizes achievement of
the personal goals of followers. Task orientation characterizes the
leader wvho tends to give first priority to tesk accomplishment. Leaders
vhose style is balanced between consideration and task orientation tend to
be rated highest by followers. Most leaders, however, tend to emphasize
one style or the other making thewm effective only in those circumstances
in which their preferred style is especially effective. Fiedler believes
that a leader’s tendency to one style or the other comes from deep-seated
aspects of personality and is relatively unchangeable (1967). We have no
evidence to counter Fiedler's view, but we do believe that the leader who
knows his own tendencies in this regard, who attempts to develop abilities
indicative of the alternate style, and who learns to recognize situations
in which each style is most effective can develop a leadership style which
is more balanced and effective in a wider range of circumstances.

Consideration oriented leadership tends to be more effective than
tasek oriented leadership when:

® The task is moderately structured
o Leader-follower relations are good
o Follover satisfaction is a major goal

Task oriented leadership tends to be more effective than consideration
leadership when:

The task is highly structured or quite unstructured
Leader-follower relations are not good
Task accomplishment, productivity is parsmount

A teviev of the literature on leadership style and cohesion
indicates that group cohesiveness is about equally related to the two
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leadership styles. The style of the leader is then, an important factor
in determining whetber a leader action will be effective. 5tyle and the
kind of power used are the two most critical elements within the leader's
control thst determine whether or mot a leader bebavior will produce the
desired results.

Leadersbip Goals
Goals of leadership fsll into two major categories: (l) Organi-
zationsl goals and (2) Personal goals. Both of these types of goals are

present in all groups. They relate to one another in one of four possible
arrangements:

e Organizational and personal goals are virtuslly the same

o Organizationsl and personal goals overlap but are not identical

e One type of gosl precedes the other and contributes to the
accomplisbment of the second goal

o The two types of goals are incompatible with ome another

The successful leader must be aware of both types of goals and their
relationships to each other as well as the most effective ways of
accomplishing them. The Company Grade Officer is in & particularly
critical position. His is the front line operation in the fulfillment of
the organization’s mission and in meeting the peeds of the individuals who
make up the organizstion. The Company Grade Officer clearly fills the
role described by Likert as the “"Linking Pin." This is the leadership
role most crucial in bringing together the purposes of the Army and its
people.

It is our obervation that while the Army is quite concerned with
increasing cohesion, it has failed to recognize the critical role of its
Company Grade Officers in this regard and has, therefore, mot utilized
these leaders to the fullest extent possible to accomplish this end. To
enhance the development of cohesion among members of a group, the leader
must use reward power to encourage the development of referrent power. In
order to sccomplish tbis, the leader must be close enough to followers to
regularly deliver appropriste rewards and to meet personal needs. This
tends to happen in combat or during transitional periods more readily than
in peacetime. The Company Grade Officer should devote more time and
energy to leadership and less to administration and management duties in
pescetime if cobesion is to be developed.

Leader Traini

People who assume leader roles in the Army tend to be task oriented,
considerstion oriented, or balanced regarding these tendencies. Each of
these styles may be effective in certsin instances, but not in all.
Leadership tresining should be developed to help the new leader:

e Recognize his owvn psttern of leadership style

1-11
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® Learn which spproaches to leadership are most effective under
which types of conditions

e Use both styles of leadership in appropriste circumstances rather
than relying on one preferred style just because it seems more
natural

Leadership trsining csnnot be limited to courses and specieal
sctivities., The Company Grade Officer can be considered a leader in
training at all times. Opportunities to evaluate sl)] aspects of his work
and under various circumstances can be developed and these evalustions may
be used to belp the leader develop necessary skills. It is especially
critical that the nev leader be provided opportunities to expreses
initiative and creativity in problem solving without fear of criticism or
reprisal if he is not slways correct or successful. Leaders can be
trained to broaden sand improve their skills. This can be best
accomplished in a supportive climate which rewards growth end improvement.

1-12




DETERMINING ALTERNATIVE COURSES OF ACTION

Introduction

We have analyzed and discussed the construction of the Soldier
Dimension of the combat equation. Our analysis has contained an under-
standiog of the interactions and interdependencies of these factors. Our
purpose is to develop a formulation that describes the relationshirps
apong:

Individual Characteristics
Group Characteristics
Leader-manager Actions
System Performance

These relationships sre to be considered in the context of the
conditions: ©peace, transition to combst, and combat. The resulting
formulation will address the problem of differentially predicting per-
formance in these conditions. Each alternative will identify the
advantasges and dissdvantages along with the resources required for each
alternative as vell as our recommended course of asction.

Quantification iesues are central to the problem of developing a
formulation for simple interactions and become much more complex when
interactions with interdependencies discussed ir Volumes 2 through 4 are
considered. Each volume has identified how the various elements making
up each factor are quantified as well as their caveats. Volume 2, Table
2-1 illustrates the difficulty of finding a common denominator for system
performance mesgsurement smong the eleven evsluation techniques. Only two
of the eleven, SQT and ARTEP have levels that are measurable as scales
that may be related. The other techniques are framed in units that are
appropriste for each technique, but are not essily related to amy other.
Volumes 3 and 4 provide many other more complex quantification problems.

antification I

Operations research analysis and systems analysis have a common
basis in the history of World War Il and current weapon system develop-
ment. They also share an approach structure that has five levels:

Problem formulation

Information and dats collection
Model selection and construction
Model validation and use

Model implementation

The initial step of problem formulstion involves a studied understanding
of the problem. The problem context is described, objectives and criteria
sre identified, and bypotheses are stated. The assembly of facts involves
s disciplined work plan, collection and evaluation of dats, and the

1-13
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organization of those data. This process makes possible a seeking out of
possibilities, alternstives, and costs. Analysis is ap application of data
to the problem using selected models, approximations, computstions,
algorithms, and results. The conclusions and recommendations are based
upon the results of these mathematical techniques. Implied throughout
this entire process is that the dats to be acquired will be quantified
data. Qualitative data are relegated to the analyst's desire to interpret
the effects of nonquantifiable elements and their upncertainties. Our
current contract and study covers the first tvo levels, problem formu-
lation apd assembly of data. The results of our study will assist in
acquiring objective data that can be quantified snd is meaningful to the
Soldier Dimension in s combat equation. The first two levels are broadly
defined requiring a far ranging methodology in order to sweep up all
available inputs to a system analysis. The last three levels are narrowly
defined in mathematical terms that fit existing models or algorithms of
the external world without regard for the values, attitudes, and beliefs
of the individuals, groups, and organizations involved.

Models and Modeling

The process at each of these levels, merits additional, succinct.
comments:

Problew jdentificgtion. "It is important to emphasize that careful

definition of the questions which & study is to anmswer is an
analytical step in itself”" (Lynn, 1969, p. 226).

Informatjoun sod data collectiop. "As long as model builders do not

Question the environment set for them by those soliciting the work,
any point of view can be supported by selecting appropriate
guesstimates about the environment (Shubick and Brewer, 1972).

Model selection and comstruction. All the quantification techniques

for modeling such as livear programming, CPM, Decision Models,
Markov Chains, Graph theory, and Stochastic processes must be
considered as well a8 scenario writing for those problems where it
may be impossible to build really quantitative models.

Model validation apd yse. "Without incressed and definitive

operational testing and empirical studies, the use of detailed
studies to treat larger force sggregations is probably of limited
value in the analysis of conventional wars. Overall, ve sre left
vith faulty concepts...and an abundance of unverified, or only
partially verified, detailed models” (Dupuy, 1979, p. 143).

Model jmplementstion. "Many studies result in models that are

mathematically elegant, computationsally feasible, but never used
because they have ignored the paychological and organizational
problems of the people who must implement them. The implementastion
pro;esn sust be a part of the model” (Gaves and Thompson, 1973, p.
xii).

1-14
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Systems analysis snd operations research make use of the scientific
method on an interactive basis if ome is to be successful., This view is
clearly shared by a number of suthors.

"“The key to successful anaslysis is a continuous cycle of
formulating the problem, selecting objectives, designing
alternatives, collecting dats, building models, weighing
cost against performance, testing for sensitivity,
questioning assumptions and dats, re-examining the
objectives, opening newv alternatives, building better
models, and so on until sstisfaction is obtained or time or
money force & cut off” (Quade, 1969, p. 147).

This cycle is psrticularly evident in the development of weapon system
simulations or war games.

War games can be classified into four categories (Schubik and
Brewer, 1972, p. 5)

1. Applytic Models. Usually restricted to solve an actual
operational problem directly, but because it is clean and clear,
it can warn of potential difficulties and identify omissions.

2. Mschine Sjmulatiops. Simulations and simulators sre difficult

to control - fewer scientific standards are available to aid in
evalusting & computer simulation than a mathematical model.

3. Msp-Mechine Gapes. These games involve computers and people who
are used to introduce humsn judgement. They may be slanted
toward sociasl pesychology by emphasizing human factors and
studying the human participants. The slterngtive is a bias
tovards systems engineering. The humans are there because they
are cheaper than softvare and can provide interactive, complex
judgements about the situstion as it unfolds.

4, Free-form Gamipg. Involves teams and a referee. Computation
msy be relegated to simple bookkeeping. Least smenable to tight
technical control and it is most likely to produce new insight
into complex problems,

Table 1-1 summarizes in a single conceptual matrix the parameters of
current war games. Management-strategy free form games that develop
pational policy and analyze political-economic-military threst have
civilian counterparts which include land use planning games (CITY and
METRO) popularized by IBM and sir pollution exercises (APEX). These games
can accommodate a large group of players, more than teo, spd require
complex decision-making compounded by the interdependencies of all systenm
variables at several different levels. DIVWAG is sn exsmple of an Army
division war game that provides a method for evaluating force effective-
pess snd an snalytical methodology for comparing alternative forces. A
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single individual participant, e.g. belicopter pilot, using current
tactics,may fly the machine simulation of an advanced belicopter design in
& combat mission as a means of evaluating its tactical performsnce. Model
buildexrs have attempted simulations with s wide range of capedility and
diversity based on snalytic principles (Armstrong, 1978) that are
characterized as:

"Model builders are creative carpenters, artful designers
and synthesizers who select their instruments of
construction from asmy of several tool boxes we call
modeling methodologies. A modeler typically has bhis own
fsvorite methodology” (Greenberger et al, 1976, p. 85),

The emphasis of a model, Figure 1-l, is on quantitative dsta. A persoc is
placed in the simulation loop to provide input, as in the case of the
belicopter pilot, for performance analysis of a proposed design. This
inclusion is a practical trade-off becsuse weapon system models have not
found a way to model pilot behavior with any fidelity.

There is a singular lack of agreement among operations research
analyst members of the Military Operations Research Society (MORS) and
Operations Research Society of Americs (ORSA) as to hovw best to apply
analytic principles. Tbere are confrontations between purists and those
favoring applied technologial applications as to the degree and type of
required quantification. There are differences also in the scceptance of
a single large model vs multiple wodels that are intergrated to solve a
practical problem, Figure l-1., Technological advances in modeling
capability assist in making spplication problems more flexible, but often
complicate the scientific understanding of these apparent successes.

q o

There are similar divisions within the behavioral sciences regarding
quantification requirements or the acceptability of the use of qualitative
data. These are not simply differences of opinion. Frequently they
reflect disciplinary differences due to the sccpe of the problems faced by
research investigators such as those in individual differences
(psychology) and group characteristics (sociology). There are also
dimensional problems associsted with operationally defining and measuring
concepts within each discipline. These problems are magnified when omne
attempts to relate factors across disciplinary lines. Our Taxonomy and
Classification System seems to have resolved some of these theoretical
issues because we are adble to relate individual process to group
processes, Pigure 3-2:

o Pesychobehavioral exchanges are 1linked to sociobehavioral
exchanges

o DPesychosocial excbanges are linked to sociosocial exchanges
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® Psychointegrative exchanges sre linked to sociointegrative
exchanges

These linkages represent & theoyvetical contribution to behavioral science
and msy assist in solving the practical problem of how these exchanges
pight be measured. These measurement problems will persist until the
qualitative data from these interactions can be operationally defined,
measurements agreed to, and correlations leading to understanding
causation are established. This is not to ssy that one must wait until
this quantification process is completed before attempting to use these
relationships in understanding human behavior from the several perspec-
tives of this study.

There are some qualitative datas that hsve been used it behavicral
analysis for many years that have not been fully quentified, but that
state has not impaired their use. For example, in Volume &4, Table 4-8, we
sunmarized our suggestions for quantifying leader behaviors. Each
behavior may be identified or wmeasured by one or more quantifying
procedures. These quantifying procedures may not fully satisfy the bounds
of quantification required by man-machine modelers. The resulticg
qualitative data remain useful nevertheless:

Observation

Critical incident procedure
Rating scales

Pencil and paper tests
Interviews

Self reports

Records

Semantic differential
Criterion referenced evaluation
Professional judgment

Fevw of the resulting data can be sssociated with statistical correlation
and probabilities. This state of affairs has been the case ir leadership
research for over 20 years,

Behavioral science is constantly seeking new methodology and
measurement techniques with which to more fully quantify qualitative data.
Aoy gain in messurement should be reflected in progress in its application
to the Soldier Dimension/ Equation. Greater allowance for human inter-
action in cowmputer war games/similstions will incresse the fidelity found
in the resl vorld. Any decrease in the use of human interations in these
training siwulations will degrade further the understanding of how one
might increase soldier commitment to his cobesive fighting organization.

Soldier Dimensions of the Combat Equation

Our review of the scientific-technical literature has ensbled ue to
propose a paradigram of the soldier dimensions, Figure 1-2. This paradigm
has been constructed according to system analytic principles. Such &
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construction is based upon several interacting levels descending from the
initial or system level. 1Io this case, there are three interrelated
levels belov the system level. BRach level consists of seversl inter-
related factors and subfactors. Figure 1-2 shows the major factors or
subsystems making up our understanding of the Soldier Dimension. These
msjor factors were derived from our anslysis of salient scientific~tech-
nology litersture. Pigures 1-3 through 1-10 contsin the structure of each
major factor with its inoterrelated units and compopents. The goal of this
paradigm is to sllow tbe several major interrelated factors found in each
military soldier-leader situation to portray the dynamics of their
situationally based interactions. Each dynamic snapshot of these
behaviors will permit one to understand and more accurately sssess the
behavioral outcomes.

Individus) Factor

The Individual Fasctor, Figure 1-3, consists of the four units
derived from the detailed analyais of Volume 3:

e Physical health

e 5killed task performance

o BSkilled interpersonal performance
e Integrity/mental health

- w—r -

The components of these units have been stated in behavioral terms that
would enable one to verify each component by observation. Their messure-
ment, however, may not be possible using shared dimensions.

We believe that it is possidle, however, for ome to obtsin vaslid
indication of many of these components by checklists or behavior rating
scales made while observing performance oriented training sessiomns.
Additional information may be obtained from existing individusl records
for such components as:

e Attains accurate entrance physical standards.

® Maintains health to standards reliably

e Applies remedies to health problems using appropriate treatment
or trsining procedures.

e Attains accurate task performance standards.

e Maintains task performance to standards reliably.

o Develops s variety of performance skills.

Hence, the Individual Pactor is operationally defimed by its units and
components, wvhich are behaviorally based and are amensble to gross
behaviorsl measurement.

Sroup Factor

The group contributions to sn understanding of the Soldier Dimension
are shown in Figure 1-4. These group characteristics are associated with
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organizastional membership as described in our snalysis in Volume 3. The
four units that make up the Group Factor are:

e Maintenance functions
® Mission competence

o Deterrence competence
o Unit iotegrity

These group units are more complex than the individual ones and are harder
to measure. NKevertheless, the Soldier Dimension would be ivcomplete
without these very meaningful interrelationships. Adapting to situational
stessors and persisitng under stress is 2 shared compopent among these
four units.

Like the Individual Factor, there are & few group components for
which one might obtain valid information from existing records:

® Attains sccurate TO & E prescriptions.
e Attains accurate mission performance standards.
¢ Develops a variety of mission performance skills.

Bach group compooent has been stated in behavioral terms based on our
analysis of relevant scientific literature of group dynamics. Verifi-
cation of these components is currently possible although actual
messurement lags their conceptual value and use. We believe that ve have
stated each group component in behaviorsl terms that approximate an
operational definition for its current level of measurement.

Organization Factor

The Organization Factor, which is & very complex and dymamic factor,
is described in Figure l1-5. An organization as large as an Army or ss
swall as 8 company is still too complex and dymamic to conceptualize in
any terms otber than a slice of action or a behavioral snapshot. It is for
this resson that the two units emphasize the process sand performance
focus at the time that the organization is observed. Suchk =8
macro-approach is scientifically sound and the components selected for the
process focus and performance focus have been selected from those in the
scieptific-technical literture that are relatable to military organi-
zations (Brown and Moberg, 1980; Szilagyi and Wallace, 1980). No micro-
approach of the organization is contemplated because of its overlap with
the individual snd group factors.

Organizational climate is a product of the process and perfcrmance
foci, which relates positively to situational, stress, end leadership
factors. One can imagine the significance of a aingle shift of process
focus, e.g. from stable formalization to dynamic decentralization of
decisions, to understand how all of the other factors in the paradigm are
affected. This is a factor that traditionally has been taken for granted
as if there was only one kind of organizational climate at all levels of
the military, The messurement of the dimensions of focus cannot be
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assumed to be identical in both civilian and military organizations. The
importanoce of the organizationsl factor to the Army of the future cannot
be forecsst at this time but it is sure to significantly correlate with
any quality of life in the Army variables., The impact of this factor on
individual and group characteristics of the Soldier Dimension has been
analyzed and discussed in Volume 3. The relevance of the organizstion
factor to leadership has been similarly treated in Volume 4.

hip Fa
Volume 4 identifies, describes, snalyzes, and discusses the four

derived upits from the lesdership scientific-technical literature:

Leader gosals
Leader behaviors
Leader powver
Leader style

The components for each of these derived units are listed in Figure 1-6.
Each of these units and components exert an influence on each of the other
leadership units and components. There is a broad range of inmstructions
among these units and components that will probably accommodate a descrip-
tion of almost any leader in fact or fiction in a given situation.
Further, one begins to appreciate leadership dynamics when all but ome of
theee units are held constant and that one unit is allowed to vary in a
specific situation. For example, holding leader behaviors, leader power
and leadershp style constant for a training scenario in any of the combat
areas vith a change ip leader goals from an organizational to a personal
orientation. The impact of such s change for sll of the other factors in
the Soldier Dimension is importsnt if not significant. This dynamism in
leadership is frequently suppressed in favor of management grid or school
solutions in military leadership training. Human behavior is more complex
than the simplex notions of leadership that school solutions will allow.
Our pardigm sllows one to speculate about solutions to leadership problems
wvithout unrealistically constraining the factors of the Soldiers Dimension
such as the Company Commander's role as a linking pin in the formsl
organization.

Situstion Fector

The catalyst in our paradigm is the Situation Factor, Figure 1-7.
It is recogrized in the behaviorsl sciences generally and in the domain of
organizational research specifically as the factor that allows greater
understanding of the resulting human behavior than apy previous

orientstion, Volume 2 through 4 reinforce this notion. This factor has
only two units that specify the:

® General arena of the action scensrio
o Specific identifiers necessary for starting the action scenario.
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Once again it is possible to visualize the impact of these relationships
by holding constant the specific identifiers, discuased in Volume 4, and
merely shifting the genersl arena from pesce to war. Such a shift will
have a proportional impact for each of the other factors in the Scldier
Dimension. Each scenario starts with the Situstion Pactor unmits and
compopents being detailed. The components of the general arena provide a
very broad set of srenas in which one might desire to set an intersctive
Army problem scenario for conceptual solution. We believe that it
strengthens our formulation.

Stress/Ibrest Factor

We found stress or threst repeatedly interwoven in the current
behavioral ecience literature and it appears to be measured ip geperal
terms until one considers behavioral reactions to it. This state of
sffairs is reflected in the units and components of the Stress/Threat
Factor, Figure 1-8. The general state unit fixes stress level to which
individuals, groups, snd organizations being considered are reacting. The
other unit portrays hov the people involved in the scenario are reacting
to the identified stress level. As the Genersl State fluctustes ino a
situation one must also expect that the people involved also are reacting
to these changing situations. The system analysis principle of inter-~
relationship dependency is as true for the Stress Factor as it is with any
of the other factors. It must then be recognized that a change in ary of
the components of any single factor creates probable changes in the
components/factors throughout the scensrio. Further, to produce a valid
scenario one must specify the interacting components in all of the factors
in our paradigm. Leaving one factor out only produces an invalid
scenario. In some scenarios onme finds it necessary to define an indirect
relationship in & factor in order to state the situation clearly. For
example, sn individual interacting with & leader may be supported by his
group experience (family) even though they are not physically present in
the Army situation.

System Factor

The System Factor, Figure 1-9, consists of two units:

¢ Individual systems
o Crev systems

Both of these units have relevant components that assist one in
identifying tbe type of system the individual or groups has experience
with or is using in a scenario. We have found that there are scenarios
vhere the individual is not using s given system, but is influenced by his
experience with that system., This situstion gives rise to certain rude
remarks sbout "tanker logic", "grunt mentality", or "airborne simplicity."
Bach individual's expectations within the organization is in fact framed
by the system experiences that he bas sccumulsted or predicts will occur
in & nev situation., Ve have provided for trsining simulation systems for
use in scenarios for completeness. We have found, in our preliminary
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speculations, that one may specify the System Factor in gross or detailed
terms ss the situstion requires without overburdening the scensrio
dynamics.

Iime Factor

The Time Factor is alwaye present in human experience and has become
sn important shaper of human behavior in our high technology society.
People tend to deal with time in a general or specific wey; hence the two
units shown in Figure 1-10. Specifically, military plannere and operatiors
are usually addressed in general terms such as short term, long term, or
"it will take a generation before we can do it." Military systems require
one to think in specific time units of miliseconds in computer/missile
operations. On the other extreme, military bistorians and political
scientists see the impact of military operations in month-year terms. In
any scenario time continues to move forward and cannot be reclaimed as is
the case of a fiction writers' flashback for dramatic effect. It is
possible, bhowever, to set up & scenario where several kinds of time
coexist in relationship to an individual, group, or system. For example,
one can visualize a scenario where an individual is a part of a missile
crev that uses hours/minutes setting up a position, using a systec
computer to resch lock-on in milliseconds, firing, tracking, resetting,
and refiring in terms of minutes. Time is & variable that one must
consider in each scepario and it wil be critical in some interactions.

Raxedigm Summary

Our snalyses of the scientific-technical litersture covered the
areas of concentration:

Individual characteristics
Group characteristics
Leader-management actions
System measures

We postulated the existence of a set of relationships among the various
variables described in our System Study Schematic, Figure 1-11, which we
used in our literaturesearch. Within each of the areas of concentstion,
we developed lists of meaningful variables, analyzed snd discussed them.
We related these variables with each other to establish limits of
relationships. We decided, based on this experience, that integrated
lists of verisbles would be less valuable than a paradigm of how these
variables played in dynamic situations. Our formulation or paradigm,
Figure 1-2, is based on system principles snd each factor, unit, and
components has been shown to relate in either s direct or indirect way to
sl]l of the other factors, units, and compoments. Our next step is to
relate these behavioral findings to each of three scenarios: peacetime,
transition to combat, and combat,
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Predicting Effective Performance

The objective of our formulation or parsdigm of how individual/group
charscteristics, leader-management actions, and system measures are
related is to provide a basis for predicting effective behavioral
performance under three specified conditons:

o Peacetime
e Transition to/frow combat
e Combat

Each of our volumes has developed lists of varisbles, all behavioreally
relsted, that have been derived from the scientific-technical litersture.
Quantification issues have been identified in each volume and may be sum-
marized as:

o Individual and group charascteristics sre relatable only ir the
broasder context of scientific theory.

o Measurement of individual charscteristics vary greatly frocx
incidence/frequency of occurrence to rating scales or question-
naires to standardized test scores that are correlated with
individual performance criteria.

¢ Individusl characteristic measurement is limited by inadequacy of
self report techniques and other categorical procedures.

e Hovw an individusl has functioned previously in a given situation
is probably how one canm expect that individual to perform iun a
new, but similar situation.

e It is not possible to isolate leadership from individual charac-
teristics, group characteristics, and a given situation.

® There is a lack of interdisciplinary tools and procedures for the
quantifying of leader behaviors.

Generaslly, we concur with other investigators regarding the problem
of converting qualitative data to quantitative dats.

“The work carried out thus far has yielded no method for
quantifying the impact of troop quality or capability upor
veapon effectiveness on the basis of historical dats and
analysis, but several research tasks have been defined that
offer good probsbility of contributing to this
quantification" (Dupuy and Rammermsn, 1980, p. 9).

We, as vell ass numerous other serious authors, find that in the behavioral
sreas identified in our psradigm we must deal with gualitative data at
best. Our problem then is to identify behaviors, components, units, or
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off-post interactions including such groups as families, church, peighbor-
hood, and communities whoase interactions impact op individual scldier
performance,

Our definition of tbe trabsition to combat includes the tramsition
from combat as well Dbecsuse the literature identified different
individual, group, and leader actions for both. We defined the tranmsition
state as being one in which the organization would be carried to/from the
combat area on Navy ships or Rapid Deployment Force aircraft. 1In this
situation the orgsnizational leadersbip enjoys a secondary status due to
their dependence on the Navy/Air Force. Constraints may take the form of
instructions to embarked persoonel to oral identification of the
constrainte of organizational leaders.

Combat includes both active engagement and passive engagement in a
var zope, e.g. demilitarized zones in Korea and Eurcope when provocations
occur. The depth of the combat srea is seen to be dependent on the forces
engaged. A Corps area being s depth measured in miles while the depth of
a Battalion might be measured in yards. Combat may be brief, limited to a
single provocation or prolonged. It may also include & native civilian
population who may be neutrasl or aligned with the opposing combatant group
either passively or actively. Purther, in acute situations that beccme
large scale combat, dependents of our combat forces may be a part of the
combat arena due to their close proximity. In the event of & global
upheaval, world-wide wvar, home front civilians and forces in training must
be considered participants.

lodividyal I o

Each of the units and components of the Individual Factor were
considered in accordance with our methodology in relation to each of the
conditions:

® Peace
e Transition to/from combat

e Combat

The vslue judgments for each component are shown in Table 1-2. Of the 26
components msking up the Individual Factor, 11 are constants that apply
across the board. The 11 critical components are related to the
individusl in combat and are split betwveen the constants and variables,
When developing & scenario for any of tbhese three conditions, one should
ensure that these critical and constant features of these components are
included. The constants, such as maintains health to standards reliably,
may be included ss an indirect individual specification while "persists
under stress” is a direct identifier im all conditions snd critical in
combat. Our expectations of these components, to be differentially
related to these three environments, sre based on the current status of
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Teble 1-2. 1Individusl Characteristice in Peace, Transition to Combet, and Combs’

Individus) Characteristics Peace Trensition Comba*
PHYSICAL HEALTH
Atteins sccurate entrance standards 3K 3K 3
Maintains health to standards reliadility 3k 3K K
Adapts to stressors k] 5 5
Prevents or controls stressors X 3x 3x
Applies remedies to health prodlems using
ApPropriste treatment or training procedures 3 5 5
SKILLED TASK PERFORMANCE
Attains accurate performance standards b) 3 5¢
Maintains performance to standards reliabdbly 5 3 &
Adapls to stressors 3 3 S
Persists under stress 5K 5K 5¢C
Develops a variety of performance skills 5K 3K 57
SKILLED INTERPERSONAL PERFORMANCE
Attains performance expected by and useful to
the organization 5 3 5
Maintains performance to organizetions!
expectations reliably 5K 5K Sk
Adapts to stressors 3 5 5¢C
Persists under stress 3 b 5¢C
Develops a variety of performance skills 5K b1 4 5
INTEGRITY/MENTAL HEALTH
Develops adequate self-concept 3 5 ¢
Perceives social information/feeddback sccurately 5K 5K SK
Perceives task information/feedback sccurately 13 5K LIN
Exhibits potential for growth and flexibility {n
self-concept based on {nformation/feeddback 5K 3K S¥
Acts in 8 sotivated/goal directed manner and
exhibits & readiness to assume roles 3 3 5¢C
Adapts to socie) stressors 5K 5K $C
Adapts to task stressors 3 3 <
Exhibits consistent behavior, can be depended
upon to act in s predictadle/stable manner 3 3 N
Tolerates the stress of ambiguity through
8 variety of cognitive’behsvioral skills 1 3 $<
Tolerates the stress of sambiguity through »
variety of motivational/goal ortentations with
appropriste emotional intensity 3 3 5C
Makes a persons! commitment to the organigstion 3 3 S
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the scientific-technical litersture for esch component and consensus of
expert judgment.

I .

The Group Factor, vith its units and components, is listed it Table
1-3. The weighte in tbis table are all positive, as in the case of the
Individual Factor. There are constant weightings for 11 of these group
components. There are more critical behaviors and tbey are found in all
three conditions. Most of tbe weightings follow current expectancies for
group dynamics.

A fev are at first surprising, but with some speculation fit the
current understanding of group dynamics very well. For example, the
component of Unit Integrity,"Exhibits, develops, and maintains clear and
meaningful intersctions snd communications among members', is rated as a
critical constant in all three conditions. Behavioral science research
supports the component and its weights as described in civilian and
military reports ss ome that is critical to developing and maintasining
unit integrity. It is not seen universally as a critical conostant in
wilitary policies mor in doctrinal applicstions. Yet it surfaces
repeatedly in management and leadership comparisons of bhighly successful
vs unsuccessful groups. One of the variables in the Deterrence Competence
Unit, "interacts effectively with ancillary groups", is weighted with a
bigh positive and critical rating becsuse of the need for developing very
strong family ties while in garrison so that these associations will
assist in sustaining individusl members in crisis or uncertainty. When
the group transitions to combat aboard Navy ships it is important to
interact effectively with Navy crev members, who are also members of
ancillary groups. In combat there is less need for this effective inter-
sction slthough one can use World War Il literature to support the notion
that if partisans are an ancillary group in & given combat srea then by
vorking effectively with them the group may be more likely to achieve its
mission objectives sooner.

Leader Bebaviors

Specific leader behaviors vere derived from the scientific-technical
literature, snalyzed, and discussed in Volume 4 among other important
lesder-management actions. These behaviors, Tsble 1-~4, are the components
that fall under specific units within the Leadershp Factor of our
paradign. There are some negative wveightings for the first time, which may
be due to au inappropriativeness of a behavior within a specific condition
such ss combat. For example, s combat leader that is engasged in a planned
program of professional snd personsl development mesning & correspondence
course, would probably find such activity inappropriate. This rationale
generally sccounts for these negative ratings. There are about the same
proportion of constants, but less critical behaviors than found in Table
1-2 and 1-3, This state of affaires may be due to the paucity of combat
studies vithin the behavioral sciences. There is only one negative rating
for an scross-the~board bebhavior that includes a peacetime condition. That
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Table 1-3. Group Charscteristics in Peace, Transition to Cowbat, and Combs:
Group Characteristics eace Transitson Combat
MAINTENANCE FUNCTIONS
Attains sccurate TOAE prescriptions and
logisticasl support 3 ) 5¢C
Maintains materiel snd humsr resources reliadbly 5K 5K 5K
Adapts to stressors 3 3 5C
Prevents or controls stressors 5K 5K 5K
Applies remedies to material and
human resource problems using
appropriate tresiment or repair procedures 5 3 3
M1SSION COMPETENCE
Attains accurate performance standards 5 3 5
Maintains performance to standards reliadbly 5K 5K 5C
Adapts to stressors 3 3 5¢
Persists under stress 3 3 5C
Develops a variery of performance skills 5 3 5¢C
DETERRENCE COMPETENCE
Attains performance expected by/useful to the
orgsnization regarding dererrence 5C 5K 5K
Maintaing performsnce to organizational
expectations reliadbly 5¢C 3¢ $K
Adapts to atressors 3 3 b
Persists under stress 3 3 b
Cooperastes effectively with allied units 3 S 53¢
Interacts effectively with ancillary groups 5C 3 J
Interacts with other groups and individuals
not directly associated with the unit S 3 bl
UNIT INTEGRITY
Exhibits synchrony between unit values/goals and
velues/goals of the organiszation 3 3 &
Perceives unit roles, missions, and competence reliably S 3
Exhibits, develops. and maintains appropriaste
structures for relationships among membders 5 3 5
Exhibits, develops, and maintains clear and meaningful
interactions snd communications swong members 5C SC 5¢C
Corrects unit errors 5C 5C 5K
Provides resources for solution of problems among members| 5C S 3
Exhibits, develops, and meintains cohesiveness snd
cooperation 5K 5K L1
Exhibits commitment to the organization 5 3 3
Maintains commitment to organization and infra-
group processes relisdly 5K 5K Sk
Adapts to stress 5K 5K 5¢
Persists under scress 5K 5K 5C
Provides opportunities for members to
seet socisl needs 5C 3 H
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Table 1-4. Leader Behaviors in Pesce, Trangition to Combat and Combat
Leader Behavior Peace Trensition Combat
DEMONSTRATES INITIATIVE
Recognizes tasks that must be done 3 3 5
Defines own role snd roles of subordinates clearly 5 1 5
In the sdsence of tnstructions, takes action to
fulfill mission and accepts responsibility for
own behsvior and outcome of mission 5 3 5¢C
Accurately anticipstes situstions, missions, and
svajlability of resources and predicts
outcomes accurately K k14 3K
Offers new and improved solutions to problems
involving present and future missions -5 3 3
Actively seeks additional snd more
important responsibilities 3 1 -3
ADAPTS TO CHANGE
Insists on demonstrations of effectiveness of
proposed changes -3 -3 -5
Effectavely implements change 5K 5K 5C
SEEKS SELF/IMPROVEMENT
1s engaged in & planned program of
professional and personal development 5 -3 -5
Responds constructively to constructive
criticism SK 5K SK
PERFORMS UNDER PRESSURE
Efficiency of behavior does not diminish
88 BLress Incresses 3 3 5¢
ATTAINS RESULTS
Emphasizes mission accomplishment 5k 5K S¥
Schedules training needed to improve unit effectiveness ) 3 -5
Supervises work closely to insure adherence
to standards 5 L] -1
Imposes appropriste disciplinary measures where
needed to maintain standards snd productivity S 5 3
Uses copobilities of unit and individuals to
best asdvantage 5K 5k 5K
DI1SPLAYS SOUND JUDGEMENT
Employs and can describe » sound, decision-making
procedure > 3 3
Regularly and systemstically obtains relevant
information and advice from subordinates,
peers, and senjors 5K 5K 5K
COMMUNICATES EFFECTIVELY
Uses persuasion and srgument effectively,
orally and in writing L) 5 3
Exhibits strong convictions 5 1 5
Maintsins cordisl relationships with superiors 3K k13 3
Makes accurste reports to supervisors k14 3x X
Knows cepabilities of sudbordinates for
understanding communications and
communicates within these limits H] 3 bl
1-41
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Table 1-4. Leader Behavior in Peace, Transition to Combat, end Combat Continued

Leader Behavior eace Transition Comba:
Lets members of his unit know what is
expected of them, missions, tasks, end
procedures to be carried out H 3 SC
Uses positive communications 3K 3K 3K
DEVELOPS SUBORDINATES
Allows followers scope for initjative, decision,
and action 5 3 5
Makes provisions for the comfort and well-being
of followers 3 3 S
Knows capabilities of subordinates and assigns
personnel to tesks commensurate with
grade, experience and sbilities 3K 5K 5K
1s sccessible to followers for personal and
professiona) counsel and advice 5 1 ]
Depersonalize intervactions with subordinates 5 3 3
Constructively criticizes behavior rather than individuall 5 3 3
Expresses appreciation when s subordinate does
s goocd job 5K 5K 5K
Delegates authority when appropriste 5K 5K 5K
Employs incentives, rank, and strucrure to
effectavely challenge and motivate subordinates 5 3 5
DEMONSTRATES TECHNICAL SKILL
Demonstrates technical competencies required in
his assignment 5k 5K 5K
Demonstrates tacticsl proficiency 5K 5K 5K
PHYSICAL FI1TNESS
Participates regularly in s program of
physicel fitness 3 3 ]
Porticipstes regularly n a comprehensive
preventive heslth program 3 5 5
Meets physical standards prescridbed by the Army 3 3 1
INTEGRITY
Does not betray confidence 3 3K IK
1s honest 3 3 1
Is relisble 3K 3K 3K
Demonstrates behavior consistent with
professed value system 3k K IK
LOYALTY
Respecrs and believes 1in system of authority of which
he i3 s part including responsibilities assigned
to his vole and to those sbove and below him in
the system k] 3 5
Subordinates personal interests to military vequirements | 5K 5K K
MORAL COURAGE
Accepts consequences of decisions and
actions and admits errors 5K 5K 5K
Stands up for moral principles tn foce of
populsr disfavor 3K 3K IK
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Table 1-4. Leader Behaviors in P’ncl. Transition to Combat, snd Combat Continued
Leader Behsviors Peace Trensition - wbar
SELF DISCIPLINE WMEN UNDER STRESS
Neither looks mor acts worried 1 3 5
Controls voice and gestures ] 3 b
Maintains dignity 3K k13 3k
Understands ond controls own feasrs 3 H] 5
MILITARY APPEARANCES
Stetes decisions in & clesr, forceful manner 1 3 3
Maintains exemplary sppearance 5 3 s
Maintains clothing end equipment in excellent condition 5K 5K 5K
Manner reflects elertness, energy, competence,
and confidence 35K 5K 5K
Crrries self upright 3 1 1
>ptimistic and cheerful 5 3 1
EAR..> RESPECT
Spesks and acts ss unit representative 5K SK 5K
Demonstrates concern for the comfort, well-being,
status, and contridbutions of followers 5K 5K SK
Secs example for subordinates 5K 5K 5K
1s thoughtful, considerate, impartial, fair,
and prompt in dealings with others 5 3 k]
Places self lost in priority and shares hardships
with followers 1 5 5
SUPPORTS EO/EEO
Villingly and voluntarily supports policies snd
orders of chain of commend 5 3 $
1-43
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one is, "Insists on demonstrations of effectivenss of proposal changes".
That behavior relates to & personslity trait of rigidity in bebavioral
science research and makes adapting to change generally more difficult in
which the leader is a part of a problem rather than a solution. Those
behaviors that sre rated as constant and/or critical in a given condition
should be reflected in any scensrio or situational speculation about
leadership style or leader power.

Scenario Developwent

The predictor methodology included the development of scenarios
because our System Study Schematic, Figure 1-11, is difficult to group in
dynamic terms. The paradigm, Figure 1-2 through 1-10, is based on a
system apalysis, wvhich show components with their interrelationships.
These figures do not show dynamic interactions, slthough these are implied
by the various levels indicated snd are presumed to interact. Operational
Sequence Disgrams (0SD) bhave been used over the past 30 years by System
Engineering Design teams to make system analytic interrelationships more
obvious; particularly wher man is in the system loop as # participant
(Kurke, 1961). 0SD's have continued to be refined for these ressons in
many design situations ranging from defense systems to industrial proces-
sing system to commercial telecommunications and design of map~system
dialogue for computer aided instruction (CAI) and computer aided design
(CAD). We have sssisted in advancing tbe state of the art for OSP in
these dialogues by advocsting the use of structured OSD's in systems
development (McMichael, 1980). The structured OSD shows interactions
for each level in a top-down order. This permits one to viev the inter-
actions knowing that & more detailed version lies at the next level down
until one is at the lowest level. Ordinarily there are five levels below
the system level with the last level reserved for training dialogue in
Instructional System Design (ISD) applications or output products.

Our study produced a wide array of interactive individual and group
characteristics and leader behavior that mix in varied situations. Not
all of these are capable of contributing equally to situations in peace-
time training, transition to combat, and combat (see Tables 1-2 through
1-4). A refined listing of these behaviors is contained in Tables 1-5
through 1-7 that contain the constants and critical behaviors for each of
the three scensrios. These refined listings identify the minimum number
of behaviors to be considered for our scenarios. Any of the other
behaviors listed in earlier tables may be included in one or wmore
scenarios as needed in demonstrating situstionsal dynamics. Our goal in
setting the scenarios is to show how the units and components of our
parsdigm permit one to viev the dynamic situational interrelationships.
After one understands hov tbese interrelationships sffect the outcome of
the sitvation, one may speculate about hov changing one factor, unit, or
component creates a significantly different outcome. O0SD's belp ope to
intelligently speculste about dynamic relstionships on paper wvithout the
high cost of producing the sitution in reality.
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Table 1-5. Constant and Critical Individual Characteristics in Peace,

Transition to Combat, and Combat

Individual Characteristics Peace JTransition | Comba:
PHYSICAL HEALTH
Attains accurate entrance standards 3K 3K 3x
Maintains health to standards reliably 3K 3K 3K
Prevents or controls stressors 3K 3K 3K
SKILLED TASK PERFORMANCE
Attains accurate performance standards 5 3 5C
Persists under stress SK 5K 5¢
Develops a variety of performance skills 5K 5K 5¢C
SKILLED INTERPERSONAL PERFORMANCE
Maintains performance to organizational
expectations reliably 5K 5K 5K
Adapts to stressors 3 5 b
Persists under stress 3 S 5T
Develops a variety of performance skills SK SK 5T
INTEGRITY/MENTAL HEALTH
Perceives social information/feedback accurately 5K 5K 5t
Perceives task information/feedback accurately 5K 5K Ss
Exhibits potential for growth and flexibility
in self-concept based on information/feedback 5K 5K 5%
Acts in a motivated/goal directed manner and
exhibits a readiness to assume roles 3 3 5¢C
Addpts to social stressors SK 5K S5C
Adapts to task stressors 3 3 5
Tolerates the stress of ambiguity through a
variety of cognitive/behavioral skills 1 3 5
Tolerates the stress of ambiguity through a
variety of motivational/goal) orientation with
appropriate emotional intensity 3 3 5
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Table 1-6. Constant end Critical Group Characteristics fn Peace,

Transition to Combat, and Combat

Group Characteristics Peace | Transition ]Combat
MAINTENANCE FUNCTIONS
Attains sccurate TOSE prescription and
logistical support 3 5 5¢C
Maintains material and human resources reliably 5K 5K 5K
Adapts to stressors 3 3 5C
Prevents or controls stressors 5K 5K 5K
M1SS10NV COMPETENCE
Maintains performance to standards reliadbly 5K 5K ¢
Adapts to stressors 3 3 5¢
Persists under stress 3 3 57
Develops a varicty of performance skills 5 3 5¢
DETERRENCE COMPETENCE
Attains performance expected by/useful to the
organization regarding deterrence 5C 5K 5%
Maintains performance to organizational
expectations reliably 5¢C 5C 5%
Cooperate effectively with allied units 3 5 57
Interacts effectively with ancillary groups 5C 5 3
UNIT INTEGRITY
Exhibits, develops, and maintains clear and
meaningful interactions among members 5C 5C N
Corrects unit errors 5C 5C St
Provides resources for solutions of problems
among members 5C 5 3
Exhibits, develops, and maintains rohesiveness
and cooperation 5K 5K R
Maintains commitment to organization and
infra-group processes reliably 5K 5K K
Adapts to stress 5K 5K s
Persists under stress 3K 5K 5¢
Provides opportunitites for members
to mect social needs 5¢C 3 )

S UTT
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Table 1-7. Constant and Critical Leader Behaviors in Peace,
+, Transition to Combat, and Combat

Leader Behavior Peace JTransition Combat

DEMONSTRATES INITIATIVE
Takes action to fulfill missior and accept
responsibility for own behavior and

outcome mission 5 3 5¢C
Accurately snticipates situation, missions,
and availability of resources KRS ax 3K
Predicts outcomes accurately 3K 3K 3K
ADAPTS TO CHANGE
Effectively implements change 5K 5K 5C

SEZKS SELF-IMPROVEMENT
Responds constructively to constructive
criticism 5K SK 5X

PERFORMS UNDER PRESSURE
Efficiency of behavior does not

diminish as stress increases 3 3 5¢C
ATTAINS RZSULTS
Emphasizes mission accomplishment 5K 5K 5K
Uses capabilities of unit and individual
to best advantage 5K 5K 5K

DISPLAYS SOUND JUDGEMENT
Regularly and systematically obtains “
relevant information and advice from

subordinates, peers, and seniors 5K 5K SK
COMMUNICATES EFFECTIVELY !
Maintains cordial relationships with seniors 3K 3K 3K !
Makes accurate reports to superiors 3K 3K 3K |

Lets members of his unit know what is
expected of them, missions, tasks, and
procedures to be carried out 5 3 5C

Uses positive communications 3K 3K 3K

DEVELOPS SUBORDINATES

Knows capabilities of subordinates and

assigns personnel to tasks commensurate ;

with grade, experience, and abiiities 5K 5K 5K
Expresses appreciation when a subordinate

does a good job 5K 5K SK
Delegates authority when appropriate 5K 5K 5K

DEMONSTRATES TECHNICAL SKILL
Demonstrates technical competencies

required in his assignment L X 5K 5%
Demonstrates tacticel proficiency 3K 3K 5K
INTEGRITY
Does not betray confidences 3K k14 3K
Is reliable 3K 3K 3K
Demonstrates behavior consistent with
professed value system 3K 3K 3K
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Table 1-7. Constant and Criticsl! Lesder Behaviors in Peace,
Transition to Combat, and Combat Continued

Leader Behavior Peace JTransition JCombat
LOYALTY
Subordinates personal interests to military
requirements 5K 3K 5K

MORAL COURAGE
Accepts consequences of decisions,

actions, and sdmits errors SK 5K 5K
Stands up for moral principles in face
of popular disfavor 3K 3K 3K
SELF DISCIPLINE WHEN UNDER STRESS
Maintains dignity 3K 3K 3K

MILITARY APPEARANCE
Maintains clothing and equipment in

excellent condition SK 5K 5K
Manner reflects alertness, energy,

competence, and confidence SK 5K 5K

EARNS RESPECT

Speaks and acts as unit representative SK 5K 5K
Demonstrates concern for the comfort, well-

being, status, and contributions of followers 5K 5K 5K
Sers example for subordinates 5K 5K 5K
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The first scensrio is one that is placed in a common peacetime
training situation involving s Sergesant Instructor, an individual student
and sccompanying class that are in orgsnizational small arms training. The
unit level 08D, Figure 1-12, sets up the situation according to the terms
of our paradigm, Figure 1-2., This figure extends over threz pages so
alphabetical connectors are provided for proper sequencing. The items to
be specified or expanded upon at the next more deteiled level are indi-
cated in the Notes section on each page of Figure 1-12. The Unit Level
interactions set up the structure of the situstion and readies one for the
Component Level. Figure 1-13 provides the detailed dynamics of the
situstion structured previously. The peacetime training acenerio covered
in these two figures is one in which all but one of the behaviors present
are portrayed at their optiwsl level. That one being the individual
student's inability to prevent or control the stressor of firing small
arms. Such a scensrio may be described as a beginning or best case. A
number of variants of this simple scenario could be successfully explored
by allowing other suboptimal behaviors into the situation one at a time.
For example, change the Sergeant Imstructor's power use from legitimate to
coercive and add it to this scenario's acute Individual Student distress.
Further, one might speculate how the situation might be resolved if the
class members were not supportive or the Infantry Company were not stable
and cohesive. These additional practical considerations would lengthen
and complicate this scenerio, but our methodology would greatly assist one
in conceptualizing its resolution. It also provides a means to insure
that & relevant factor, unit, or component is not unintentionally omitted.

Similar scenarios can be drawn for the transition to/from combat as
vell as combat. In each case, however, one should use the behavior
weights shown in the transition and combat colummns in Tables 1-5 through
1-7 as guidance for structuring the Unit Level/Component Level
interactions. The ensuing OSDs can accommodate a wide range of situatioms
that one might desire to explore. It would be wortbwhile to see the
impact of one, two, and more suboptimal changes at the Component Level to
assess the descriptive impact of the individual soldier om weapon system
performance. It is recommended that an external source for the initial
combat scenario such as Pyles' Brave Men be used. Then one could vary the
interactive parameters for a further exploration of the situstional

dynamics.
Alternative Analysis

In the study of the Soldier Dimension in Battle we identified:

o System Performance Measures, Volume 2
o Individual and Group Characteristics, Volume 3
® Leader-Manager Actions, Volume 4

Our conceptusl paradigm identified the factors, units, and components from
each of these volumes. We weighted these for relevance in peacetime,
transition to/from combat, and combat based on the scientific-technical
literature. PFurther, we explored the situational dynamics of our
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scenarios through the use of structured 0SDs. We assembled the resulting
understandings of these factors, units and components as well as their
current deficiencies. We found that we could pool these deficiencies into
20 rough categories which we refined into 15 through consensus of our
senior professional team members. We prioritized these categories as &
part of our consensus process on the basis of sequentis)l needed and useful
Army applications vs needed study to establish an spplication.

Our final list of alternatives includes:

1. Criteria Develcpment for the Soldier Dimension
2. Soldier Performance in Continuous Operations
3. Leadership Role

4. ARTEP Data Development and Training

5. Criterion-based Performance

6. Soldier Identity and Qrganizational Climate

7. Pesychological Punctions in Tactics Development
8. Leadership Evaluation

9. Leadership Training

10. Soldier Dimension Model Development
11. Early Enhancement of Combat in Training
12, Physiology, Biochemistry, Medicine and Health
13. Loss Cutting and Gein Optimizing in Training
l4. Force Structure and Anticipatory Design
15, Theory, Systems, and Guidance

Criteria Development for the Soldier Dimension

The development of our Soldier Dimension paradigm advanced our study
beyond the boundaries identified in the original tasking. The next step
in the process toward quantifiable contributions to mathematical model
building is the development of criteris for the identified factors, units,
and components. This process of changing the focus of the desired
information and guidance for its data collection is shown in the sequence
discussed in Models and Modeling (Volume 1). The highest priority is
avarded to this study because of its applicability to the U.S. Army
Soldier Support Center Concept Paper, 1981, that related the soldier
dimension to performance measures,

“some of the Human Dimension factors are readily
quantifiable...This would seem to suggest a phased
approach, taking on the more easily identified, defined/
measured, and interrelated factors first, and then...
taking on the more pebulous (those more difficult tc
identify, define, and interrelate). 1In this way, the
ioteractive model would expand as additional study is
executed (p. 7)." :

It is anticipated that this study will spawn applications for several of
our listed projects. Such a study provides a messurement base for
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planners, doctrines, and training evaluation. We recommend support for
this study during FY 1983.

Soldjer Performance in Continyous Operations

This topic is a direct applicatiop from an earlier study, which we
revieved in our study. The draft manusl presents a highly resdable
summary of modern combat with its degrading effects in terms of: sleep
loss, work-rest schedules, and attentional features., It identifies leader
remedies including: development of cohesion, commitment, and decentrali-
zation of command. It spesks cogently and usefully to many of the needs
that lesders must stress in preparing for combat, transitioning to combat,
and combat. This report establishes a number of areas in which further
training, resources, and procedures are necessary. For example, setting
priorities for cross-training in terms of criticality and vulmerability is
an important leader remedy for degradation. It is easier said than done
and more opportunities, practice, and examples are needed. We believe
that this study, "Soldier Performance in Continuous Operations," is ready
as an immediate application,

Accordingly, we recommend that:

o The final report be expeditiously tramsformed into oue of the
me jor references for officers and NCOs in the combat arms anc
throughout TRADOC.

e Auxillary traiping material be prepared for individual and tear
training of officers and NCOs in the combat &rms and combatl
support organizations.

e Case studies and illustrative scenarios be developed anc
published so thet methodclogies for remedies can be readily
understood in applied situations.

e Instructions ip the guiding principles of the manual eleborated
in detail in officer and NCO basic schools.

e Data underlying degradation estimates cortained in this manual be
documented and validated in combat simulation exercises. These
measurements, curves, and correlations then can be used by
weapons systems, modelers, designers, and tactical planners for
more realistic appreciation of the Soldier Dimension.

Leadership Role

Leadership in the Army is a complex process at all levels, It car
be understood only as an interactive process involving a leader,
followers, and a situation. No single theoretical spproach provides &n
adequate basis for understanding for all Army leadership roles. Ae the
leader moves up to higher levels in the organization, there is an increas-
ing emphasis on management and a decreasing emphasis on leadership as
those terms are defined in Volume 4 of our study.
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Company Grade leaders fulfill a lipking pin role. They are the
critical links between the formal structure of the Army and the majority
of Aruy enlisted personnel. This aspect of the role of Company Grade
leaders does not appesar tc have been fully implemented in the Army. The
most effective lesders are those who are balanced in their ability to
employ considerations snd task oriented leadership style with the full
range of power optioms: reward, referent, coercive, expert, and legiti-
mate. Our culture is going through a period of tramsition resulting in
young people who are probably less authority oriented and more
self-directed than in the past.

We recognize that the Army has used task analyses for a number of
years and probably has covered sll Army leadership positions. In addition
to applying these data as training requirements we recommend that:

® All Army training courses iuvolving leadershi, be reviewed and
modified to include up-to~date information on contemporary

leadership theory.

e Training for higher levels of responsibility should reflect the
demands of the leadership role for which one is being trained.

e Maximization of the leadership aspect of Company level leader's
role in order to have the greatest nossible opportunity to
pergsonally interact with subordinates and to have at their
dispossl & wide range of rewards, incentives, and restrictions.
This will make full use of rewvard and referent power which is
needed to develop cohesion and commitment.

o Test leader styles using Fiedler's Least Preferred Coworker Scale
or some comparsble instrument. Use these results to plan the
professional training of the young leader with balanced and
effective use of the full range of leadership styles and power as
the goal.

o In leader training, at all levels, emphasize the recognition of
individual differences and how the leader can most effectively
reespond to them in ways most likely to meet individual needs sas
wvell as achieve the Army goals.

One will recognize that these recommendations epan & combination of
doctrinal applications and research to lead to further applications for
the Army, which gives it & high priority.

P m n

Effectiveness of system performance during combat training is the
only svailable criterion for estimates of combat readiness that have any
usefulness. The criteria of effectiveness and the degree of training
realism muat be carefully chosen if combat effectiveness is to be
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estimated validly. ARTEPs, FTXs, and to a lesser extent CPXe are the
current and wost appropriate indices of unit combat effectiveness. This
is true to the degree that they simulate potential combat conditions
reslistically. The Army takes great psins to bring this about, but much
can be lost in the translation from print to practice. The same kind of
intensive and extensive concentration should be applied to ARTEPs as is
nov applied to the combatant forces of other natione and these results
should be used to enhance the ARTEPs, FTXs, and CPXs.

ARTEPs are designed for formative purposes so that the results can
be used to directly ephance individusl and team training. ARTEPs involve
the evaluation #f similar behavioral performance that the OER and SQTs use
for summative purposes such as promotions. This is a highly useful i
division of eveluation purposes and needs to be continually separeste. The
same skills maey be evalusted, but the results are less likely to be
contaminated by mixed motives of the evaluvator and individual. 1In this
sense ARTEPs have the advantege of alresdy including individual measures
of system performance because it is unlikely that a unit will successfully
perform an ARTEP if individual skills are lacking.

In many cases we are dealing with monlinear varisbles in which the
optimum and maximum do not coincide. The relationships between arousal,
task difficulty, and individual/team performance is an example. Cohesion,
commitment, soldier self-concept, and morale are not trainsble in the
traditional sense. They seem to evolve out of stable, consistent training
experiences almost as by-products. These experiences provide the raw
psychological materisl that allow people to evaluate themselves as
individuals and teams as well as decide how to view themselves in relation
to others. There is & need for the Army to extend its research in such
subtle and important processes. These studies should be continued in such
areas as: decreasing personnel turbulence, unit home-basing, soldier-
leader contact, individual soldier and team development. For example, we
know that soldiers who have shared the trauma of combat respond similarly
to others who have that experience in common. They tend to be more
cobesive, commited to the team or organizational groups, and may be more
commited to the Army. At what point does this relationship break down and
to what degree can those situations be optimized? What roles do leaders
play in such processes? What role does the Army's emphasis on realisx in
training play in tbe development of such factors?

Thie categery of effort is a mixture of early doctrinal application,
research, and resulting additional applications in support of the Army's
seven goals. Accordingly, we recommend that:

o The Soldier First philosophy be extended to every phase of Army
life with s special emphasis on combat readiness

e Such programs as home basing and unit messing obtain a high
priority and support within the Army.
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o Aspects of soldier identity, cohesion, and organizational commit-~
ment be a part of all individual (officer and NCO) evaluation in
addition to MOS task skills. The soldier must contribute and his
contribution evslusted (separate from ARTEP), rewarded in
personally mesningful ways, and on a recurring basis.

o ARTEPs continue to be used by the Army as formative, direct
measure of unit performance.

@ Realistic field exercises such as ARTEPs be extemsively studied
and revised in light of these research results. These studies
should obtain their data from established training test beds so
that the results may be useful for projecting measures of combat
effectiveness.

jterion- d c

Criterion-based performance is almost totslly dependent upon the
refinement of criteria developed for the Soldier Dimemsion. A wealth of
real-time dsta is svailable in Army training programs in ARTEPs, FTIXs and
CPXs, but it is not systematically examined for relationshipe to perform-
snce variables. The refined criteria may sssist research teams in
analyzing these data and developing more relevant measures. It is
probable that the simple act of getting participants together for after
action critiques where all participants contribute to evaluations is a
sound first step in identifying remedies. Certainly, it is part of
orienting a field research team.

This is an important study in the methodological area of how to
develop valid behaviorally related performance measures for individuals
and teams. Similar probleme in industry have been greatly facilitated
through the use of expert judgement. The Army has & large population of
potentisl experts in regard to combat and preparations for combat.
Experts are determined by relatively subjective standards based on career
and contact with combat. It would be useful to more broadly define
experts down through mid-level NCO's. The objective is to identify and
use proven effective fighters. The study should also compare the judg-
ments of these highly effective officers and NCOs with s sample of
ineffective officers and NCOs in blind tests. It is importamt to find out
what distinguishes the quality of decisions ae well as any differences in
the decision process. The results could have great benefit for the
training of effective leaders and sound validating data.

Our recommendations for the development of criterion-besed perform-
ance for individuals and teams include:

o The use of expert judgment become more systematized and priority
be given to the development of individusl/team data from curreant
simileted combat training.
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e Junior Officers and mid-level NCOs, who sre judged to be combat
experts, should be identified and used as a Company level
training resource.

e That effective snd ineffective combat performers be used as data
sources in blind tests to validate judgments and clarify leader-
ship training issues.

e Organizations conducting historical analyses of combat include
participants from psychology, culturel anthropology, and
demography as full time team members.

e Correlational data from the full spectrum of combat simulation be
systematically collected for individual and team criterion-based
performance in a combat arms test bed for use in low level war
game/simulations and weapon systems analyses.

Soldjer Identity and Qrganigationsl Cljimate

The development of a person's perception of who he is appears to be
a life-long process of continuing adjustment through learning and growth.
Two key features are common to all development processes:

1. The individual brings resources to the growth process.

2. The degree of support for the processes provided by the environ-
ment, which includes the organization itself.

The Army's task is how to optimize these resources so that a recruit will
identify himself as a soldier. The culture of the Army, as expressed it
every facet of the organizational environment, may foster or frustrate
movement toward the goal of combat readiness.

Organizational culture, st its simplest level, camn be viewed in
terms of climate. Is the organizational climate warm or cold? Does it
promote or inhibit the growth of resources, especiaslly people, in ways
beneficial to the organizations? In most cases organizational culture,
policies, programs, procedures, and leader/managers each can contribute
conflicting messages that make the achievement of organizational goals
less likely. The tramsmitters of organizational culture need to be
incressingly characterized by a positive sttitude. Soldiers are resources
that are to be developed individually amd collectively as teams in the
training process.

The Army's Officers and NCOs need to emphasize their role as one of
service in the defeunse of the nation without apology. They need to define
their purpose more clearly and emphatically in terms of national defense.
Their spproach should probably be that every soldier performs his taskes
for the safety of the nation in which all policies, programs, procedures,
and leaders are put in place in the Army to implement this goal. The
emphasis is on the resdivess to fight rather than on skill traiaing,
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salary, or promotion because these are the indirect comp.ecei t:
development and grovth as a soldier. There probabiy 16 suit.c.e .
doctrine in this area, but it must be emphasized more clearly it tre
day-to-dsy routine of Army life. Targets of opportupity for the s.t:ve
development of this sttitude must be sought that range from the face-
to~-face contact betveen soldiers and their lesders to Arwy particijatl.nc
in natural disaster rescues. The emphasis is to seek opportunities at &..
levels of the Arwy for the experience of service especially where threatl
to life and the nation is involved; so that service amid combat trnreats
will become automatic for individuals and teams.

Inherent in the service emphasis is the sttitude of growth. 1Tze
Army can offer itself as » career option that promctes the sclc:ier
identity. The Army can improve the growth of scldiers by injecting 1rtc
its structure and mechanisms with high expectations of training res..ts
coincident with high standards. Each enlistee needs to come into the AT,
with the expectation that he will be changed into a different person &c a
result of Army trasining in order for a soldier identity to develc; with
pride and motivation. In this way, the Army will become more likely to
develop & desired individusl concept in each of its scldiers. The most
important resources in training are not equipment and funds, but soiciers,
time, and the opportunity to effectively use them. It appears to us thra:
the Army needs more for an optimsl trsiping program than it has, but 1t
must use more of what it does have.

These considerations say to the soldier, and bis self concept, that
his effective performance leading to survival on the battlefield is criti-
cal to victory and the Army is going to do the best job it can tc prepare
the soldier for battle. Part of the luxury afforded an Army in peacet:.me
is the opportunity to trasin soldiers to execute independent &ction that
will further organizational goasls in combat. Providing rationaies fcx
actions tells the soldier he is expected to make judgments that are
beneficial to the organization. He is not merely expected to bz & robct
in executing actions, Soldiers need to be told that their thinking aad
problem solving sbilities are important to their effective actionms. T::.s
is a critical element in developiog a soldier's self-concept ancd it
achieving combat readiness ip the context of high technclcgy warfere.

lLeaders must have more experience, control, snd responsibility tor
manipulation of the revard of pay, promotion, and similar becefits 1=
order to implement and enhance organizational climate. The orgapizat:ioc
must provide the necessary resources to leaders in order to bricg &lout
behavioral improvement. Leaders need training in learning and reicfcrce-
ment principles with the latitude to vary consequences as incividus:
situations arise. Knowing your men means more than having irnformsticm
sbout them snd communicating with them. It also means suppliyiny t:e
social snd organizational consequences to strengthen desired behavicrs and
veaken undesired behsviors required by individusl situations. Suck
consequences will result from Army policies that allow responsible command
letitude and programs that traio Army leaders in the use of behsvicr
change techniques.




A Teturn to more stable leader-follower relationships seems
imperative because leaders are the links between individuals and the
organization. There are gains that accrue from overlearning such as a
reduction in personnel turbulence. People need predictable socisl
relationships beyond organizational structure, Transients have little
reason to invest the effort required when relationships are guaranteed to
be short lived. Turbulence also tells a soldier that he is an essily
replaceable and expendable thing. It is unrealistic to regard oneself as
a2 soldier, if being a soldier has so little significance to the Army. The
performance of people under stress is benefitted by one's ability to draw
on a meaningful identity as a soldier.

Our recommendations in this area of mixed applications and study
opportunities of substantial priority are:

e Recruitment programs need to be directed toward positive goals
such as meaningful work on 8 professionasl team rather than
learning a skill with which to get out of the Army.

o The Army should investigate how to create situations in which the
soldier can exercise personal choice in regard to his future. The
Army can use these opportunities to remind the soldier that
preservation of this value is one major resson for his service.

e A grovwth promoting organizational climate be developed by:

1. Training leaders at all levels in methods of behavior change,
transactional analysis, and rational counseling.

2. Increasing leader latitude for the provision of appropriate
congequences of behavior.

3, Setting high expectations for individuel/team training, and
emphasizing improvement through training of phased
difficulty,

4. Adjusting structures and ranke to reduce leader turbulence
and enhance leader-follower relationship.

5. Demonstrate, by all of its actions, that soldiers are
regarded as valuable resources under development.

6. Systematic test-retest programs be initiated to overcome the

negative aspects of low intake skill scores and coupled with
individual guidance.
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o The retention of skilled gsoldiers be a continuing goal of the
Army at all levels, especially in leader-soldier interactions,
because it must not be & positive attitude that only surfaces at
the time of re~enlistment. Studies of how positive attitudes can
lead to greater Army productivity are also needed.

e Errors during training be regarded as opportunities for facili-
tating soldier growth through behavior modification.

¢ The development of creative bonus programs become a standard
procedure for high performing soldiers with critical combat
skills.

Psychological Punctions im Tactical Development

The nature of complex weapons systems will increasingly change
varfare not only because these systems offer new opportunities in strategy
and tactics, but also because they place new demands on users.
Traditionally, combat demands on the soldier have increased in physically-
loaded actions. Soldiers have been trained to act and not to think. BRigh
technology weaspons systems requires the same sttention to physical
capabilities and places additional requirements on the soldier's abilities
to outthink an adversary even in the absence of command. The soldier must
be carefully prepared for this newer cognitively-loaded role.

Behavioral psychology, with its reliasnce om individual cognitive
skills in learning and motivation, essentially states: decide where the
individusl/team should be in terms of objectively defined behaviors,
determine where the individusl/team is at present relevant to these
targets, and change individual/teams one step at s time by rewarding any
improvement in progress on & frequent and systemstic basis. Then the
reteption of complex skilled behaviors must be maintsjned through
continued practice and reinforcement. These behaviors lead to the
development of even more complex and diverse skills for individuals and
teams. "Learning never ends" is not a were slogan, but an accurate
requirement specification of a dynamic reality., The Army already sapplies
much of this philosophy in its training programs in ways that are
frequently intentional, sometimes intuitive, and as a necessity. The Army
can benefit from systematizing its application of the principles of
cognitive behavioral psychology.

This category results in recommendations that include a mix of
doctrinal application, in-house advance development, and some exploratory
research studies:

® Ve are aware that the Army, objectively defines all skill areas
(MO8) and we support a further identification of those changing
skills likely to be critical/vulnerable in modern combat. These
should be updatd ss nev weapons systems are made operationally
ready.

1-67




e That units be trsined to adapt to projected cowbat presures
through cross-training and practice under simulation of likely
combat attritions. These exercises should also emphasize the
role of each soldier ss & leader who can rationslly take the
initistive as circumstances dictate.

e Additionally, we suggest training in rational decision-making
processes,

® The cognitive behavioral processes of phasing and shaping
training, knowledge of results, objectively graphed criteria, and
reinforcement of apy improvement be systematically reinforced
across all levels of Army training.

e The ugse of mnemonics and stress prevention techniques recommended
in "Soldier Performance in Continuous Operations' be used to
improve the cognitive functioning of individuals/teams under
combat stress.

¢ The Army has the resources to carry out further resesrch irn
mnemonics and rational decision-making to enhance these processes
by using other types of mental encodirg. Trainming likely tc
emanate from these research efforts need to be directed tcwerd
the soldier's ability to answer the questions "What do I de
next?" under conditions of combat stress.

¢ There is 8 need for further research in cognitive skills
associated with specific Army tasks skills for the purpose of
developing objective measurement and predictive values.

® Arwy research activities should be responsible for the develop~-
ment of conferences and publicstions in concert with civilian
researchers at the cutting edge of human cognitiorn research.

adershi valugtion

The categories now used to evaluate leaders and the leader behaviors
taught by the Army touch on all msjor facets of leadership as that preccess
is presently understocod. The categories used to evaluate NCOs we judged
to be slightly more adequate in behavicorsl terms than those used fcr
officers. Lleader evaluation can be made more objective and quantifisble
by stating the categories of leader activity to be evalusted irn behavicrel
terms. A wide variety of evaluation procedures and tools car be used to
evaluate leader behavior.

We are aware that Department of the Army, Deputy Chief of Staff for
Personnel and the Army Research Institute for the Behavioral and Social
Services probably have continuing review and research respomsibilities for
this category of effort. To insure further progress we recommend that:
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® A reviev of sl] evsluation forms now used for leader evaluation,
for selection and training purposes, be conducted in terms of the
cetegories reported in Volume 4 as well as any others deemed
important by the Army.

o Specification of particular bebaviors to be evaluated in each
category of leader activity be used and more objectively
measured.

* o Using the techniques recommended in Volume 4 or some modifi-~
cation of them, specify more ways to evaluate each behavior
included in the leader evalustion procedure and institute its
implementation.

Leadership Traini

Our review of the scientific-technical and Army documents confimm
that all lesders at sll levels can improve with leadership training.
Leaders vhose styles are not balanced or wvho do not understand the nature
and uses of leader power can, through training, improve their abilities in
the areas in which they tend to be weskest and contipue to build om their
strengths. These leadership skills are effectively developed on-the-job
and in realistic kinds of settings. Effective leader training encourages
nev and innovative gpprosches to problems. A basic understanding of
leadersbip and advanced refinement of leadership techmiques can be
acquired through scademic experience,

There are s number of doctrinal applications from this category that
include: ’

o Insure continuous availability of professional development
training for Army leaders at all levels. These might be similar
in structure to the American Management Association's training
seminars and study for Chief Executive Officers down through
middle management to junior executive training.

e Base each leader's training on a current profile of strengths and
weaknesses obtained frow tests, evsluations, and professional
judgment. Leader self evaluations of trsining needs should be
incorporated in making trsining decisions.

o Recognize that nevly appointed leaders, 3-5 years experience, are
lesders-in-training. Include opportunities for observing and
evaluating specific aspects of the leader's role in field
sctivities (non~ARTEP) and during periods of routine activity.

o Provide opportunities for and encoursge inmovative spprosches to

problems by young leaders, officer and NCO. Specisl emphasis in
evaluating these efforts need to be on initistive and willingness
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to try s nev 8pproach rather than wvhether the sttempt was
successful. Buccessful innovation should be commended for both
effort and success.

o In addition to studies in contemporary theories of leadership,
leadership courses need to be reviewed and modified to include:

1. Infornation regarding the kinds of power and styles available
to lesders and the conditions in which each of these asre
likely to succeed or fail.

2. Information regarding the kinds of goals a military leader
must sttempt to schieve and the various effective ways to
accomplish them. School solutions do mot do this,

3. Information regarding tbe situational factors a leader must
take into account in determining bow to deal most effectively
wvith a situation,

4. The use of various leadership techniques in role playing
simulations, non~ARTEP field exercises, or ss a part of a
regular assignment with observation of outcome and feedback
to individual leaders.

Soldier Dimension Model Devel

Our Soldier Dimension paradigm is a conceptual statement or model
that msy be developed intc a matbematical model whem correlations from
field tests are collected and calculated. TRASANA is already working in
the modeling area and is the most likely organization to be actively
involved in the modeling process. This project is given a lower priority
because of the need for a series of intervening applications and studies
to be completed before a credible mathematical model can be seriously
undertaken. We recommend that the Army does mot attempt to use our
paradige as if it were a msthematical model before data are collected and
correlations calculated. We also recommend that studies be conducted to
validete, within the Army framework, those variables in our Soldier
Dimensions paradigm.

Esrly Epbspcement of Combet in Training

In combat it is the movice or replacement who is most likely to
become a cssualty. While battle is the ultimate test it should not be the
ultimste school. The Army's emphasis on reslism sand train-to-the-test
ARTEP simulations are valuable tools for increasing survival, but most
frequently occur at later stages of training. These simulations recognize

a simple truth that winning is the product of fighting, that dead soldiers
don't fight and that staying alive is an outcome of experience.

Treining in the skills of combat eurvival are critical, but we
believe that more can be done to enbance soldier effectiveness esrlier ino
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training and at cognitive, emotional, and behavioral levels. Enlistees
are unprepared for the mental resources and combat skills. The layman 1s
getting closer to combat in international news reporting on television,
movies, TV serials, and some "lessons learned” documentsries. The reality
of finding oneself in combat can be a total surprise to the uninitiated
even though one may have been trained for it.

Early io treining trainees should be exposed to videotape or film
sessions of combat. The sessions need to be designed to drive home
increasingly different points about the media representations of combat
and how they match up wvith sctual combat. Ideally, each critique would be
led by combat veterans either active duty or retired. The trainee must
know, and have repeatedly clarified for him, what his ultimate role is
expected to be. The clarification should start early in training and be
relatable to the trainees' past experience. The soldier needs to express
his thoughts and feelings about combat in supportive discussions to
optimize the motivating effect of cognitive dissonance. This process will
make him more likely to internalize the new information that differs from
his existing beliefs. This kind of training not only enhances surviv-
ability, but will make the trainee more likely to develop a soldier
identity, to spproach ARTEPs, FTXs, and similar training with a more
profeesional attitude. He will see his relationships to other soldiers in
more personal terms and be more resilient in the face of combat trauma.

Individual soldiers training in the characteristics of likely adver-
saries should receive more detailed attention, frequent visibility in the
curriculum, and an emphasis on valid portrayal. Strengths, weaknesses,
and characteristics in doubt as well as demographic and geopolitical
factors need to be clearly presented with rationale tied to training.
Attacking weak points and coping with enemy strength meeds to begin early
in training, on a personal level, and have consistent reinforcement if our
troops are to be expected to out think their adversaries.

Our recommendation regarding this category of doctrinal applications
include:

o The Army exasmine every stage of trasining, especially Basic
Training, for the purpose of developing cognitive and emotional
familiarity with combat through successive approximation
methods.

e That early trasining ipn combat familiarity start with existing
notions from the enlistee's media experience. These notions need
to be constructively challenged in the format of group
discussions.

e Data on the personsl combat experiences of soldiers in military
history be organized for the purpose of enhancing combat famili-
arity discussions. Murther, that examples particulsr to a unit's
history be used to encourage soldier identity development.
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e That combat veterans be used to lead discussions and critiques
early in training. If pone sre available, retired veteran
volunteers would be very useful. If this alterpative ie not
used, unit leaders should be trained in combat familisrizetion
techniques by combat veterans to achieve credibility.

¢ These discussions emphasize active participation by the
enlistees.

e Combat familiarity trasining for skill, cognitive, and emotional
readiness become an intrinsic part of the individual soldier's
continuing professional development.

® A continuing research be conducted into the strengths and weak-
nesses of Army-Air Force personnel, tactics, and material
resources of the nations of the world. These research products,
not necessarily highly classified intelligence documents, will
contribute to combat familiarity training. Such information
might be profiled in a series of DA Pamphlets, “Armed Forces of
the World." These profiles of capabilities, tactics, values, and
trends need to be continually updated for inclusion into
individual soldier/leader training.

e The Army continue to develop recreational sports that develops a
combat orientation.

Pbysiology, Biochemistry, Medicine, gnd Health

Ve recognize that the Army Surgeon General's responsibilties and
contributions to state of wellness among operational forces are very broad
and backed by an intensive research program. We described the research
progress in a few overlapping areas applicable to human biochemical
functioning in Volume 3. These fields are rapidly developing in both
research data and theory. Those agencies of the Army concerned with
nutrition, bealth, physical development, biomedicine, and psychopbysiology
need to intensively pursue these developments. It is a difficult intel~
lectual task to apply the results of basic research in an integrated and
innovative way, but the lag times inherent in publishing reserch reports
in the traditional way does not permit optimal <c¢irculation or
implementation.

We believe the Army can benefit greatly by coordinating searches
among overlapping areas of bio-peychologicel function in such a way that
it can use the information that is being developed as it is in the process
of sccumulation. Specialists throughout Army Agencies need to meet,
analyze available information, identify data utility on a regular basis,
snd need to include civilian research representatives in 8 continuing
information exchange.
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Our recommendations can be accomplished within the Army and its
Surgeon General with cognizant research organizations participation and
includes:

e The Army Surgeon General establish a body that will serve to
integrate knowledge of all aspect of health and performance.
This study/analysis group sesrch for futuristic applications of
research projects that are the result of coordinated and syste-
matic integrations of diverse expertise.

¢ The Army seek to optimslly integrate rapidly developing theory
and research in human biochemistry ss well as related fields.
The objective is to implement in & tiwely manner applications in
nutrition, preventive medicine, and hygiene. Emphasis needs to
be placed on advanced research that is most likely to bear on
psychological aspects of combat performance such as: alertpess,
sttention, memory, and cognitive decision making.

e The fipdings of such an expert panel publish s continuing series
of concept papers that are directed toward the objective of
implementation of this information in doctrine applicstions.

The Soldier Support Center might serve as an interested monitor of these
research activities and s coordipator of their applications.

Loss Cuttipg and Gain Optimizing ip Trainjnpg

An important feature of the Army's manpower problem is that society
is not producing 18 year olds in sufficient quantities who are capable of
operating and maintaining the incressingly sophisticated weapon and
material systems in existing and potential inventories. Two options
appear to be available:

1. Emphasize recruitment programs with appropriate incentives
targetted to the trained more mature civilian population.

2. Invest a substantially greater effort in the training of 18 year
olds for specific military skills and more general individual
skills.

These twvo options are not mutually exclusive and both can be implemented,
but neither approach is ivexpensive. The Army can adopt both alternatives
by altering its structure snd the flow of persomnel through them.

Differentially skilled enlistees would enter training at levels
commensurate with existing abilities as determined by testing. Those of
lower exhibited ability are slated to train for less intellectually
challenging jobs similar to current practice, but for a different reason.
It is not only necessary to train behavioral skills, but also the charac-
teristics of the thinking processes related to those skills. Soldiers
vwill have increasing responsibilities in the effective waging of war means
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that they need also to be trained in the rationsles, logic, and styles of
thinking that foster action through understanding. Soldiers will be more
effective if they not only know the how of tactics for their weapon
system, but also the why. Otherwvise, they will generalize skills only
partially, fail to discrimibste some opportunities for action, and lack
the ability to develop or carry out contingency plans with initiative and
confidence, This is an area in which wmany other national forces are
likely to be inferior and it is to our advantage to pursue this type of
training.

One way of managing the dynamics of change is to take a growth-
with-conservation-of-capital approach, Rather than maximizing gains in a
specific way, predetermined economic goals are established that promote
diversification over time as & way of maximizing resources/capabilities.
Many successful investors use such an approach to achieve their
objectives. In the Army's case those personnel, policies, programs or
regulations that are identified as likely to become & burden to the Army
are to be cut out early according to predetermined standards that are
widely communicated to people throughout the Army. Then the momey that
would have been spent on the training of personnmel who fall short of the
standards can be used to promote and diversify the abilities of those who
excel. The cost of training each soldier would be tied to individual
performance and the percentage return, in terms of developed capsbilities,
can serve as a predetermined standard for retention or discharge.

Inherent in such a process for the soldier are learning principles
such as knowledge of results and rewarding improvement. The soldier is
systematically offered opportunties at the start of his career to improve
himself. Scorers below an acceptable bandwidth are discharged and
organizational resources are applied to the more promising performers.
Such a program provides the Army with both a weeding out and moving up
mechanism in a systematic progressive fashion. It also supports the
development of soldier identity because it is directed to growth in
cognitive as well as task skills and is more likely to enhance individual
pride in being & soldier. It is the intent of such training and
progressive evaluation to prepare the soldier for a career, not just a
skill for the term of the soldier's enlistment.

In concert with recommendations offered in other categories, we
recommend that:

e The Army study metbods of making Basic Training an integral part
of a selection-for-a-career process in which "making the grade”
cognitively as well as physically is a motivating factor.

e Extensive task analysis in the cognitive domain be undertsken to
provide objective indices of performance in addition to current
task skills,
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o Where the expectancy for substantial change through fundamental
grovth do not exist in the enlistee, it must be communicated by
Army leaders, the nature of training, and evaluation programs.

e Ecooomically bssed cut-out points be determined for termination
of low performers at all levels.

o Research be conducted to determine whether initial and/or sub-
sequent enlistment periods ought to be of longer duration as part
of the effort to emphasize Army service as a career.

® Research determine whether increasing the retiement age should be
mandated or optional in order to preserve soldier resources.

rce e and ici sign

The demands of bigh technology relevant to modern combat and the
lack of trainable personnel have created a need for the Army to restruc-
ture its forces in anticipation of future missions. The Delta Force
forsees the need for s select, decentralized, highly trained, highly
skilled vehicle-based fighting force. The sge of smart wespons is but the
onset of a robotics revolution on the battlefield. These weapons are not
yet ready, but they are rapidly approaching. Strategy and tactics will
see a need for both a traditional fighting and one or more bigh technclogy
fighting forces. It seems unlikely that soldiers and their leaders can be
trained to do both., 1Instead, some will fight in the present high
technology scenarios vhile others will be involved in the ultratechnology
of the future likely to characterize tomorrow's major conflicts.

The job for the Army is to enticipate, as it is doing with the Delta
Force and related projects, the likely alternatives of the future and
prepare nov to weet them. It is not sufficient to plan specific counter
threats to meet each threat. The Army needs to decide bov it would prefer
to fight future wars and put in place the means to do it. This approach
requires individual characteristic definitions that may be equslly as
important predictors of success such as: physique, health, intelligence,
and social motivation. If trends in operational computerization and
robotics are to be carried to a reasonable extent, their human controllers
ought to be selected and prepared soon.

The force restructuring can be seen as driven by technology develop-
ments and would require trsining and personnel policy re~design to be
successful. One force might be a relatively small one consisting of
elite, multiply trained figbters serviced by bighly skilled technicians
and equipped with ultra advanced weapon systems. Another force might
be subdivided sccording to currently developing techuology becoming
operational over the mext decade. This force would include the require-
sents for s Rapid Deployment Force, special purpose units, and comsist of
elite fighters with skilled technicians. The remaining majority of the
Army, including Army Reserve and Rational Guard units, would be more
traditionally trained for combat. Even in this part of the Army,
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technology dictates that support persoonel might still outnumber combat
personnel. Ope can see how severs! levels of personnel requirements are
driven by wespon system requirements rather than by expected manpower
projections. Such force re-structuring would also produce personnel
policy changes such as having some soldier's spend their entire careers in
one or a few jobs within a single orga: ization or force.

Our recommendstions in this category reflect a mix of studies and
applications:

e The Army analyze future job categories in terms of the bandwidth
of entry standards that are likely to allow a person to function
capably and offer specific vacancies with full disclosure to
those warginal candidstes at their entry into the Army.

e A continuing Army study of the use of motivational and emotional
indices of individual performence in addition to those in current
use to determine if predictive validity can be enhanced for
operational perforwance in the near/far future.

@ The selection and subsequent training for ultratechnology and
current technology ought to be oriented to special training for
combat preparedness of individual soldiers. This is likely to be
facilitated because technological innmovation will continue to
result in fewer men on & battlefield.

o Differential pay, rank, command structure, unit stability, and
related processes need to be designed as incentive factors for
soldiers in esch advanced and current forces.

e That the training of the majority of the Army units serve as
screening processes in the selection of elite force scldiers
vhere appropriate entry standards are not met initially.

nd idgnce

A need currently exists for the systematization of research
information from the life sciences and behavriosal and social sciences as
they relate to the interests of the Army. Currently, this process is
partially formalized within research spheres of influence of the Surgeon
Genersl, ARI, and other Army laboratories. There is 2 need to amplify,
complement Army research organizations and systemstically fostering sllied
research in the civilisn sector. The research technology of the other
services has resulted in signifiant comtributions of these sciences in the
civilian sector because air and naval technologies have implications for
society as 8 whole. The application of research in these sciences to Army
systems is likely to have as much significance as behavioral resesrch has
had in pilot selection, pilot error, signal detection, system management,
and communicstions in air snd naval systems. The last extensive compli-
cation of such resesrch can be traced to the four volume work in the
series, "Studies in Social Psychology in World War II." There is a need
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for professional researchers associated with the Army, govermment and
private sectors, to organize the relevant research beyond data bank
approaches for the purposes of developing integrated theories acnd
identifying future research areas.

We do not believe that a comprehensive theory of human functioning
will be achieved in science in the near future. The Army would do well to
construct an arrangement of humar characteristics that has some face
validity and utility for guiding research decisions im Arwy issues. One
theoretical schema from system snalysis does approach comprehensiveness,
namely, living systems theory and is 2 promising tool for Army scldier/
tear analysis in traioing simulations and combat. Our tsxornomy ancd
¢lassification allovs one to integrate and differentiate substantial
amounts of deta. Like living systems theory the virtue of our approach is
that it has face validity, is bssed on widely accepted scientific-tech-
nical theories and data, and explicitly accounts for the nature of the
presenting situation ss well as individual and group performance.

We know and velue the brosd extent of existing Army research
organizations and our recoumendations are directed toward developing an
energetic, interactive network of interdependent research organizatione
addressing operational Army problems:

o The Army needs to actively guide its research by developing an
integrated system of scldier/team perfcrmance. Research priori-
ties can be more clearly established accordirg to the wavs in
vhich significant individusl/team characteristics fit irto the
larger picture of individual/team performance. These pricrities
will tend to show up points of overlap in research.

e The Army use our system and living systems theory as s basis for
initiating an Army tsxonomy and classification system that will
promote the integration of existing diverse data for the purpose
of facilitating decisions about future research priorities in
soldier performance.

o Existing soldier research be reviewed, organized, and published
according to appropriate formats and topic areas in order to
disseminate these dats and stimulate greater interacticn with
researchers in universities, private, ané public behavicral
research agencies. For example, "The American soldier
1970-1980."

o That the Army sponsor & high quality, annusl symposiunm 1ir
individual/group processes as applicable to Army issues. This
might be accomplished by the Army developing target sympesia on
special issues that are most promising in their conotributior tc
soldier and unit combat effectiveness. These might even develop
into s broadly based research professional society focusing or
Army uses for research products. One partial precedent for such
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a body is the Society of Military Psychologists, a division of
the American Psychological Asociation.

e The Army, ip comcert witbh the other services, encourage and
support the development of a& limited number of graduate level
programs to better prepare future life-behaviorel-sociel science
researchers for contributing to solutions of military issues. For
example, an institution might be supported in the offering of a
doctoral degree in Military Psychology.

s ase ternativ

These 15 categories of recommended alternetives have several key
recommendations attached to each category, and have implications for many
more. Our unwieldly original list of alternatives has been made more
useful in this process of prioritization. We have found it possible to
sequence these 15 categories of doctrinal applications and research
studies along four programmatic dimensions within a normal 5 yesr budget
cycle. The sequence has been set to benefit from application/research
output of one category to the next, Our programmatic dimensions include:

¢ Quantifistion Refinement, Figure 1-14.
e Doctrinal Application, Figure 1-15
e Training, Figure 1-16

e Research Coordination (in house), Figure 1-17

The Quantificatior TF'e¢finement projects, Figure 1-14 and Training
projects, Figure 1~16, sre predominately study leading to application and
appear to have resource conflict problems. This is nmot the case because
only the former category is devoted to studies while the latter category
is a mix of study-application. Doctrinal Applicationm projects, Figure
1-15 and Research Coordination projects, Figure 1-17, are all proposed for
completion within Army resources and doctrinal applications or in-house
studies. The needed resoures of people, money, materials and time for the
completion of these projects in Figure 1-14 through 1-17 represent our
best guesstimates based upon the expert judgment of our Project Manager
whose military research mansgement experience spans 30 years of Navy and
contractor research. These -judgments then are the best case slternative
recommended to the Army.

Recommended Action Priorities
The projects representing our best case alternative recommended to

the Army, Figure 1l-14 through 1-17, cover 60 months/5 years. This span of
time bas been characterized by budget definitions of:

e Short-term projects, 1-12 months
e Mid-term projects, 12-36/1-36 months
e Long~term projects, 36-60/1-60 months
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Short-Term Proijects

The majority of the 15 project categories, 66 percent, are included
as short-term projects:

l. Criterion Development

2. Criterion Bssed Performance

3. Soldier/Performance in Continuous Operstions

4. Parly Enhancement of Combat in Training

5. Loss/Gsin Optimizing

6. Leadership Role

7. Leadership Training

8. Physiology, Biochemistry, Medicine, and Hesalth
9. Psychological Functions in Tactical Development
10. Leadership Evaluation

These projects are believed to be achievable within & 12 month calendar
period phased within the 60 month block and reflect a mix of studies (1l
and 2), application (3 through 5), application-study (6 and 7), and
research coordination projects (8 through 10).

Mid-Term Projects

The remaining projects all fall within our difinition of mid-term
efforts with & similar mix of project types as in the short-term ones:

1. Soldier Dimension Model Development

2. Force Structure and Anticipatory Design

3. ARTEP Data Development

4., B8oldier ldentity and Organizational Climate
5. Theory, System, and Guidance

All of these projects have current Army proponents, but need a comsistent
or sustaining interest from the Soldier Support Center to achieve Soldier
Dimension goals.

ng- jects

We have not recommended any long-term projects becsuse ir our
experience, in both military &and civilian programs, the successful long-
term efforts are addressed, managed, and implemented as s mix of
short-term and mid-term projects. Budgetary and other resource
constraints mitigate against long-term projects. These considerations are
seldom overcome in weapon system development even with the most fsvorable
organizstional priorities that are unreschable for behavioral and social
science projections.

Study Achievements

We are pleased to present our study of the Soldier Dimension in
Battle for such & varied and distinguished readership. Managing the
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soldier dimension is imperative for the Army in general and the US Army
Soldier Support Center specifically. Early in our study we acknowledged
that there is & technique gap that exists between the scientific-technical
literature, its quantifiation, and its implementation. Our four volume
study has provided methodologies for synthesizing these data, organized,
evaluated, and provided s Soldier Dimension paradigm that shows promise in
predicting system performance sccurately at the Company level. We
identified the data and military utility of existing Army system messures
in Volume 2. We developed an advanced taxonomy and classification schema
that sllows greater specifity and integration of imdividusl and group
performance characteristics in Volume 3. We showed the current ststus, in
theory and practice, of leader/manager actions with a balanced approach to
leadership training that shows great application in the Army, Volume 4.
We provided these volumes because we knew that the dedicated rzasesrcher
will want to delve deeply into the details of our analysis and discussion
of a topic. Volume 1 represents the best summary of each of our detail
volumes and the study outcomes with our recommendations for further
positive impact in the Soldier Dimension.
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